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Our Ideals im... 


Hope and Promise 


Jeff toni 


AYY ordinary thinker who leans toward being an idealist with future 
plans of a nebulous kind based on a square deal for masses of the 
underprivileged is in a dilemma these days. He can stick tight to 
his philosophy and claim that events move fast, and that the idealist 
of today becomes the realist of tomorrow. Or he can keep silent and 
be shy about his hopes, for fear his associates will regard him as 


tinged with pink bordering on the red. 


However hard it may be to retain cer- 
tain inward ideals in the face of criti- 
cism and ridicule, there is a chance for 
all of us to pay more than lip-service to 
what we think is a call to duty. As 
one great spiritual leader once said, 
“The will of God is expressed in the 
needs of the time in which we live.” 
There are many folks around us who 
would buck up and get ahead faster if 
they got a word of good cheer or a 
little lift, and we don’t need to hunt 
far to find places where some organ- 
ized idealism can be put to instant 
practice. 


Our country has established many 
associations of forces led by ardent 
idealists. Some of them have bungled, 
of course, like we all do often, and a 
few of the outfits have been misunder- 
stood and labeled cranks and radicals. 
But the Bible is full of cases like that, 
where the best minds and hearts have 
been stepped upon, stoned, and 
banished. Maybe some of us tossed a 
few rocks and called a few names our- 
selves, because the time did not seem 
ripe for opinions contrary to the main 
theme or for imaginations beyond the 
realm of reason. And besides, it is a 
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tough job and a thankless one to launch 
a boat in a swift current running in the 
opposite direction. 

Rural America is wise to all the 
hardships attendant upon the launching 
of a new enterprise which aims to 
alleviate the lot of the farmer and his 
community. We ourselves lived in 
the formative years of cooperatives and 
rural social groups whose early ef- 
forts were much misunderstood—fre- 
quently because the pioneer farm 
leaders and their organizers were not 
diplomatic or even sincere sometimes. 
But in time, as the underlying good 
became manifest and the practical 
benefits of the “reformers” widened 
and deepened, the bitterness ceased 
and the enterprises were taken right 
into the warp and woof of the liv- 
ing loom and set the pattern for rural 
achievement and stability. That which 
critics and enemies of rural unity 
and progress were wont to call “red” 
has come to be a part of our na- 
tional well-being. In other words, 
those “red” blends really turned out to 
be the same bright color that we are 
so proud to see waving along with the 
white and the blue. 


HUS on every hand, in rural as 

well as in civic and industrial circles, 
countless germs of idealism have fused 
into realism. This has happened many 
times, and even with our state gov- 
ernments and public policies and more 
recently—since 1945—with the whole 
vast field of world affairs. But if those 
original idealists had suddenly hid 
themselves and quit talking and writing 
and spending dreary, barren years in 
lonely compaigns before skeptical audi- 
ences—where would our privileges be 
and what progress would we have 
made? 

So this preface brings me down 
finally to the Food and Agriculture 
Organization of United Nations. We 
saw it organized, read its first ambi- 
tious screeds, and figured that maybe 
in a million years something might 
come of its hopeful but altogether 
altruistic principles. A few of us 
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grumbled and jibed about it, as a 
place to provide jobs for “pinks.” But 
a mere mild tolerance and bemused 
awareness of its existence was the rule. 
It was looked upon as harmless and 
hopeless. 

Its deliberations and documentary 
output at first were not what could 
conceivably wean the public from its 
zest for athletics, bridge, or television. 
It had no power to go at grassroots 
troubles in anything but a studious and 
advisory fashion, nor does it yet to 
any extent. To be sure, it hired some 
good men and true out of foreign and 
domestic agricultural agencies and bor- 
rowed others to make up personnel 
of various investigating “missions” 
abroad, including Greece and Poland 
among others. They deliberated and 
returned, and later well-illustrated and 
footnoted bulletins were added to our 
library shelves. But truth and fact 
today often turn into mere historical 
background tomorrow under the iron 
heel of conquest and repression, leaving 
well-meant recommendations under the 
rubble. 

Only insofar as member nations in 
a compact can agree on positive action 
will there be any noteworthy results. 
They do not generally agree on any 
decisive or unusual procedure until the 
governments are backed by an awak- 
ened and _ determined citizenship. 
Without the majority of the taxpayers 
and responsible supporters of govern- 
ments showing an inclination to rid the 
world of unfair and vicious situations, 
it will not be feasible for any special- 
ized group to accomplish real objectives 
in the international scene. 


FAQ) was therefore hamstrung. 
It had to await the “glory 
day,” if and when it arrived. Mean- 
while all it might hope to do was to 
keep the spark of resolution and factual 
knowledge alive. Its sphere of action 
was very limited to a few useful, “pot- 
tering” tasks, adding to statistics like 
the forerunner agency, International 
Institute of Agriculture in Rome, and 
trying to recruit more sympathy for its 
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cause and appreciation of its aims. 
By its charter, FAO is expected to 
shoot two ways—on more and better 
production of food, fiber, fish, and 
forests; and on the raising of the nu- 
tritional level of those two-thirds of 
the hungry world’s people. Lack of 
suitable currency exchange to buy the 
food surplus where it could be found 
limited the opportunity to feed many of 
these distressed masses. Meanwhile, 


Let us be Thankful 


our country had to continue its price- 
support effort. 

Twice FAO tried to break the jam. 
It tried to get the United Nations 
through its own agency to create a 
world food board, and later attempted 
to set up the international commodity 
clearinghouse. The latter was to be a 
method of general acceptance which 
would bring food to countries which 
need it but cannot buy for lack of hard 
currency. Since our dollar is the main 
form of hard currency, the plan would 
(in theory) have provided a way to 
move surplus stocks then piling up at 
great expense here—and which to 
some extent have been donated in order 
to send them abroad at all. But last 
year the member governments of FAO 
thumbed down this proposal as being 
too fantastic and perhaps unworkable 
—mostly because it was “idealistic.” 
Our own government rejected the plan 


before the vote was taken and, of 
course, few other governments were 
willing to test it under the circum- 
stances. 

We have heard FAO called the 
“world’s county agent or extension sys- 
tem.” This is all right for a hasty 
nickname, but it can’t work on any- 
thing like our own agricultural exten- 
sion system because of at least two very 
cogent reasons: (1) FAO has no au- 
thority to proceed like the U. S. ex- 
tension system, and a woeful lack of 
funds if it had the chance. (2) Very 
few foreign countries are equipped with 
extension facilities, and their farm 
people cannot get the money to buy 
the equipment, seeds, and fertilizer, 
even if they had all the know-how that 
we possess. 


ORE than half of the world is 

in such a plight that the reform 
of land tenure and living conditions 
becomes one of the “great needs of our 
times.” If we could put even equal 
effort and expense into production 
goods that we must divert to destruc- 
tion, it might then be possible for 
FAO and its allies to unroll those 
blueprints and start building. 

Some vague light in this murky at- 
mosphere is furnished by the way in 
which 50 nations have pledged them- 
selves to contribute over twenty million 
dollars toward matching the pool which 
our country has promised in Point 
Four technical assistance projects. It 
may turn out to be a slow but sure 
entry into the way out of this maze 
of unending misery. It will, unless 
the fund is frittered away on junkets 
and experiments and becomes tangled 
in red tape and embroidered with high- 
sounding slogans and tiresome reports. 

This is a challenge to the skill and 
management of FAO, inasmuch as it 
will probably have to handle a large 
share of the funds for this technical 
work through the United Nations. 
Down-to-earth, dirty, everyday troubles 
must be tackled direct—disease, filth, 
unsanitary areas, waste, taboos, fear, 

(Turn to page 48) 
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had been produced in 25 years on the farm of E. L. Morton, Trenton, Ky. 
than 600 pounds of seed per acre the first year. 


Tall fescue was seeded in the fall of 1945 on this wet land where only two crops of corn 


is grass made more 
(Photo April 29, 1948) 


Tall Fescue in the Southeast 


By R Y. Bailey 


Regional Agronomist, Soil Conservation Service, Spartanburg, South Carolina 


ALL fescue has excited more inter- 

est than any other grass or legume 
introduced into the Southeast in recent 
years. It has been planted on almost 
a million acres in the nine Southeastern 
States. A roundup of some of the 
things we have learned about tall fescue 
on farms appears to be desirable. 

Two varieties—Kentucky 31 and 
Alta—have been the two most exten- 
sively planted in the Southeast. These 
varieties are so similar in appearance 
and growth habits that the average 
layman cannot tell them apart. It 
remains to be seen whether either will 
ever show any marked superiority over 
the other under the climatic conditions 
in this part of the country. 

Soil Conservation Service workers 
who help farmers in soil conservation 
districts with the preparation of farm 
soil and water conservation plans are 


ever on the lookout for plants that will 
be useful in this kind of planning. 
They are attracted to tall fescue be- 
cause of its strong root system and the 
heavy sod it makes. They also like 
this grass because it will grow on a 
variety of soils, ranging from wet low- 
lands to steep uplands. Fescue is 
growing satisfactorily on many areas 
of wet land where we formerly did not 
have well adapted grasses that we felt 
safe in recommending to farmers. 
Fescue makes a sod that is dense 
enough to support animals on wet land 
where they would mire on lighter 
sods, 

Fescue makes effective ground cover 
on uplands and has shown much prom- 
ise as a grass for use in soil-conserving 
rotations on sloping cropland. Good 
stands of fescue and ladino clover have 
come in several places where the seed 
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was sown and covered lightly immedi- 
ately after fall-sown small grain was 
planted. The sod that developed after 
small grain was harvested in the late 
spring completely protected the land 
from erosion during the following win- 
ter. This sod would have furnished 
good winter pasture for livestock. 
Results of several such seedings in- 
dicate that we can use tall fescue in 
rotations as short as three years and get 
about a year and a half of pasture from 
the grass. Grazing that could be taken 
from such rotations would reduce very 
greatly the amount of stored roughage 
needed for wintering cattle. The sod 
may be managed in such a way that 
almost any desired amount of plant 
material can be returned to the land. 
This stemmy grass with its coarse roots 
decays slowly. This slow-decaying ma- 
terial should greatly reduce erosion 
losses during the summer while the 
land is under cultivation for a row 
crop. Unfortunately, we have not had 
this kind of sod in studies on runoff 


plots, but plans are under way for 
starting some research along this line. 

Tall fescue has been used in a num- 
ber of drainageways into which water 


from terraces was emptied. It has 
given excellent protection against 
erosion. It also has been used along 
roadsides, and on several other erosion- 
control jobs. 


Seed Production 


Fescue is a better-than-average seed 
producer, and the seed is rather easy 
to harvest. This is an important factor 
in any new grass that is to be planted 
on very extensive acreages. As an ex- 
ample of the rate at which seed can be 
produced, the Soil Conservation Serv- 
ice bought 70 pounds of seed from 
B. F. Suiter of Frenchburg, Ky., in the 
fall of 1940 and planted it at their 
Chapel Hill, N. C., nursery the next 
spring. A small amount of seed was 
harvested in 1943 and the acreage for 
seed production was increased there 
and at other Service nurseries. Seed 
distributed to soil conservation districts 
from Soil Conservation Service nurs- 


eries since 1943 has totaled 126,000 
pounds. This seed was distributed to 
almost 700 counties in the nine South- 
eastern States for 5-acre observational 
plantings. 

The acreage planted with seed pro- 
duced in these observational plantings 
on farms is an important part of the 
total that has been planted to this grass. 
For instance, Rutland Cunningham, 
Route 1, Killen, Ala., planted five acres 
in the fall of 1946 with nursery seed 
that he received through the North- 
west Alabama Soil Conservation Dis- 
trict. This grass was planted on good 
land that had been prepared and fer- 
tilized for alfalfa. Mr. Cunningham 
harvested 2,400 pounds of clean seed in 
1947, 1,800 pounds in 1948, and 2,000 
pounds in 1949. He has seeded an 
additional 135 acres to a mixture of 
fescue and clover and plans to seed 
fescue on 50 acres of sericea. He pas- 
tured the grass except for a few weeks 
before seed harvest, and topdressed it 
with nitrogen fertilizer each spring. 
Numerous similar examples could be 
given. 

Adaptability 


Space will not be taken here to 
give detailed instructions for growing 
fescue. In summary, it has produced 
best stands on well-prepared seedbeds, 
has grown more vigorously the first 
year when planted early in September 
in the Upper and Middle South and 
about October 1 in the Lower South. 
Near the coast, about November | ap- 
pears to be the best date of seeding. 
This grass has grown most vigorously 
when well supplied with nitrogen, 
either from direct applications or from 
legumes in association with it. Close 
grazing and heavy trampling during 
the first winter have retarded root de- 
velopment and weakened the stands of 
this grass. 

After it has been proved that fescue 
will grow on a wide variety of soils, 
that it remains green enough for graz- 
ing whenever it has adequate moisture, 
and that it makes a heavy sod that 
holds animals up on poorly drained 





Fig. 2. 
kinsville, Ky. 


soils, several questions about its value 
as a forage plant need to be answered. 
Is it palatable? Is it nutritious? Will 


it grow satisfactorily in mixtures with 


legumes? Is it susceptible to disease? 
How long will a stand last under graz- 
ing? We have partial answers to all 
of these questions, but tall fescue is 


Fig. 3. 
on the farm of T. R. Breedlove, Monroe, Ga. 
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Hereford cattle on fescue and ladino clover pasture on the farm of Lilly Brothers, Hop- 
(Photo August 17, 1948) 


too new to most of the Southeast for 
anyone to know the final answers. 
The question about palatability 
usually brings answers that are based 
on the conditions under which the grass 
was grazed. Stock have readily eaten 
green, succulent fescue that was grown 
in mixtures with legumes such as 


Twenty-seven hogs have grazed this 4-acre field of fescue and ladino clover seven months 
This is Class II upland Cecil clay soil. 


(Photo 


February 15, 1950) 
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ladino or other white clover. On the 
other hand, stock have not grazed 
coarse fescue that was left after seed 
was harvested, if they could get other 
feed that was more succulent. 

We called on farmers in each of the 
nine Southeastern States for reports 
of their experience in pasturing fescue. 
Reports were received from 208 differ- 
ent farmers who pastured stock on a 
total of about 3,200 acres of it. This 
included 150 who had pastured beef 
cattle, 63 with dairy cows, 13 who pas- 
tured sheep and milk goats, and 13 
who had pastured hogs. In most cases, 
the fescue was in mixtures with one of 
the white clovers or some other legume. 
In other cases, the grass was grown in 
pure stands for seed production, but 
was mowed after seed harvest and stock 
were turned on it after succulent new 
growth was produced. The grass was 
green and succulent in practically all 
cases. Pure stands were fertilized with 
nitrogen. 

Palatability 


We had only one unfavorable report 


on palatability. This was on a farm 
where a small patch of fescue was pro- 
tected from grazing until summer after 
seed was ripe. Cattle that were turned 
on the coarse, tough grass refused it. 
This was exactly what should have 
been expected with fescue or most any 
other perennial grass. A good many 
of the farmers said their stock ate 
fescue in preference to other pasture 
grasses. On one Virginia farm, cattle 
grazed smooth brome grass in prefer- 
ence to fescue, but grazed fescue in 
preference to several other pasture 
grasses commonly used in that section 
of the State. 

The question of palatability may be 
summed up as being one of manage- 
ment. When fescue has been grown 
with legumes that made _ vigorous 
growth, or where the grass was fer- 
tilized with enough nitrogen to make 
it green and succulent, stock have 
grazed it as well as they have other 
pasture grasses. Where fescue in pure 
stands has been left ungrazed until the 
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leaves were coarse and fibrous, stock 
usually have not grazed it readily. 

The nutritive value of fescue is not 
well known. Several state agricultural 
experiment stations are making studies, 
but very little has been published on 
the subject. Again going to farmers 
for their experience, we found that 
where fescue was grown in mixtures 
with legumes, or was well fertilized 
with nitrogen, stock made good gains 
on it. 

Singletary Brothers of Blakely, Ga., 
pastured four steers on 3% acres of 
fescue and white clover sod from 
November 8, 1948, to April 13, 1949. 
The grass and clover mixture was well 
fertilized. The steers were fed $12.50 
worth of feed while on the grass, and 
they gained a total of 780 pounds. 
Singletary Brothers planted an addi- 
tional 500 acres to fescue and clover. 

Henry Vann of Clinton, N. C., pas- 
tured beef cattle for a period of 11 
months on 45 acres of fescue and ladino 
clover. He reported that his grass and 
clover carried one and a half animal 
units per acre during this period and 
that the beef yield per acre was 450 
pounds. Mr. Vann planted 85 more 
acres to fescue and ladino clover. 

J. Harris Smith, Route 1, Jackson, 
Tenn., pastured 50 sheep on five acres 
of fescue from the time seed was har- 
vested in June 1948 until the next Feb- 
ruary. He also pastured sheep again 
after the 1949 seed crop was harvested. 
The sheep grazed fescue very closely 
and were in good condition when they 
were taken off in the spring for the 
grass to make seed. 


Dairy Forage 


What about dairy cows? They are 
more delicate than beef cattle and are 
more sensitive to the quality of feed. 
Dairy cows might not produce a nor- 
mal amount of milk on this coarse 
grass. Joe Strickland of Pheba, Miss., 
gives the following interesting report 
of his experience with dairy cows on 
fescue and white clover pasture: “I 
half-heartedly planted 10 acres of my 
worst land to fescue and white clover. 
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It is now the best pasture on my place. 
I put nine cows on this grass and clover 
on December 10. On March 20, I 
took them off so I could save seed, 
but in three days milk production had 
dropped five gallons a day, so I put 
them back. I took the cows off again 
in April and the same thing happened, 
so I decided it would be cheaper to let 
the cows eat the grass and then sell the 
milk and buy fescue seed. I am sold 
on this grass for I have seen what it 
does.” 

Mr. Strickland limed the land and 
applied a liberal amount of phosphate 
before the grass and clover were seeded. 
He topdressed with 300 pounds of com- 
plete fertilizer when the plants were 
up. He applied 200 pounds of muriate 
of potash on one acre. He says his 
cows grazed more on that acre than on 
any other part of the field. These 
results convinced him that he must 
apply potash along with lime and phos- 
phate if he is to maintain a good stand 
of clover that can furnish nitrogen for 
his fescue. 

E. B. Mack, a dairy farmer of North, 
S. C., pastured 71 dairy cows on 
fescue during September and October 
1949, This fescue was on Norfolk 
and Ruston sandy loam and loamy 
sand. Most of the acreage of fescue 
was seeded with ladino clover, but part 
of it was in a mixture with crimson 
clover. Lime and liberal amounts of 
fertilizer were applied to stimulate 
vigorous growth. Mr. Mack said, “My 
cows pick up in milk production when 
I put them on fescue and drop off 
when I take them off fescue.” 


Further Evidence 


Other dairy farmers have reported in- 
creases of from 15 to 40 per cent in 
milk production when cows were 
moved from other pastures to fescue. 
These have included herds of from a 
few cows to large herds. They have 
included high-producing cows on test. 
Without exception, these fescue pas- 
tures were well fertilized. There is a 
probability that in some cases differ- 
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ences between fertilizer treatment of 
fescue and other pastures accounted to 
some extent for the better results when 
cows were on fescue and clover pas- 
tures. In almost every case that has 
been reported, farmers who have pas- 
tured fescue have increased their acre- 
age substantially. 

Tall fescue has been grown in mix- 
tures with a wide variety of legumes. 
Ladino clover has grown very well 
with this grass.) A few management 
principles that have proved to be im- 
portant in keeping these two plants in 
a mixture are: Selection of land on 
which ladino is well adapted; adequate 
liming and fertilizing to maintain a 
vigorous stand of ladino; and a rate 
of grazing that keeps the two plants 
from competing unduly with each 
other. 

Rate of Seeding 


The rate of seeding of each plant 
appears to be rather important. Very 
heavy rates of grass seeding sometimes 
result in overcrowding and a thin 
stand of clover. Excessive rates of 
seeding clover frequently result in thin 
stands of fescue. Our experience on a 
large number of farms has shown that 
under average conditions 10 pounds 
of fescue and 2 pounds of ladino clover 
seed per acre give plenty of plants for 
a good sod by the time the plants are 
a year old. Good stands have resulted 
where 6 to 8 pounds of fescue and 1 
pound of ladino seed were planted 
with a cultipacker seeder on a well- 
prepared, firm seedbed. 

Farmers who have had good results 
with extremely heavy rates of seeding 
crimson clover, ryegrass, and small 
grain for winter pasture have some- 
times been inclined to use too much 
seed of fescue and either ladino or 
other white clovers. The perennial 
plants grow off somewhat more 
slowly than the annuals the first few 
months. This has led to the idea that 
stands from normal rates of seedings 
of the perennial mixture were too 
thin. Those who have used very 
heavy rates of seeding to get stands 
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Fig. 4. 


Hereford cattle on an upland fescue pasture on the farm of W. C. Camp, Gaffney, S. C. 


(Photo March 10, 1949) 


that were comparable to their annual 
mixtures are likely to have trouble 
keeping the sod in balance after the 
first year. Both fescue and ladino 


plants spread considerably after the 


first year. The normal development 
of these plants will force a good deal 
of natural thinning. This thinning 
may sometimes be at the expense of 


Fig. 5. 


Fescue seed being harvested by direct combining in Shelby County, Tenn. 


either the clover or the grass, rather 
than being a uniform thinning of both. 
The final result may be an unbalanced 
sod. 

Regular applications of lime and fer- 
tilizer to keep clover and other legumes 
that are grown in mixtures with fescue 
in strong, vigorous condition are ab- 

(Turn to page 39) 


(Photo June 3, 


1948) 













Corn is a Superior Crop 
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FIELD of corn at maturity pre- 

sents to the casual observer an 
enormous bulk of plant growth. The 
height of the plant along with the large 
leaf spread may give an erroneous im- 
pression as to the actual proportion of 
grain to stalk growth. Corn under 
good soil conditions produces as much 
grain by weight as stalks and cobs. 
This is a more favorable proportion 
than that of other principal crops 
grown in the Midwest corn belt. It is 
one characteristic of corn which dis- 
tinguishes it as a superior crop and 
may serve as another basis for com- 
parison with other grain and seed crops. 


Result of Science 


This superiority in corn apparently 
did not just happen. It had to ke 
sought after and studied by ingenuous 
men and trained scientists through 
many years. There is at least one 
paragraph in Richard Crabb’s book, 
“The Hybrid Corn Makers,” which 
in this connection bears repeating. 
“The experience of the corn breeders 
through the years has revealed what 
a remarkable job of development the 
selectionists of open-pollinated corn had 
done. The great majority of our good 
inbreds, the ones upon which hybrid 
corn rests today, were derived from 
open-pollinated corn. It kas been from 
such open-pollinated varieties as Reid, 
Funk, Leaming, Kansas Sunflower, 
Lancaster Sure Crop, and other famous 
strains that most of the good inbreds 
today have ~sme. The experience of 
hybrid corn breeders, searching for good 
inbred lines, revealed dramatically how 
greatly present-day American agricul- 
ture is indebted to the sturdy early 
settlers, corn-minded farmers and seeds- 


Agronomy Department, University of Illinois, Urbana, Illinois 








men who, by patient and painstaking 
selection for a century or more, had pro- 
duced these outstanding open-pollin- 
ated varieties.” 

It is rather significant also that no 
outstanding inbreds have originated 
from corn outside the United States, as 
pointed out by Mr. Crabb. These facts 
are evidence which shows that the mid- 
western, the eastern, and southern 
farmers, seedsmen, and corn breeders 
have developed a superior crop. Now 
that the selectionists have done their 
good work and the corn breeders have 
taken over entirely there will probably 
be even greater progress than in the 
past. 

A corn crop will produce as much 
and frequently more grain by weight 
than stalks and cobs. This is not gen- 
erally true of other Midwest crops— 
oats, wheat, and soybeans. Corn on 
experiment fields in central and north- 
ern Illinois has averaged 50% grain, 

oats have averaged 48°/ grain, wheat 
43°% grain, and soybeans averaged 35° 
seed or beans (Table 1). 


TABLE I.—PERCENTAGES OF GRAIN AND 
BEANS IN CROPS OF CoRN, OaTs, 
WHEAT, AND SOYBEANS. AVERAGES 


UNDER CONTROL AND NORTHERN ILLI- 
NoIs CONDITIONS. 


| | Stalks 
| Grain or fain oe 
Bear | “ge 
a _ | Straw 
€ Fr Co 
Cc 
No aiid, ring ge 9 50 50 
SR ae oie was es ‘| 48 | 52 
Se ee 43 | 57 
Soybeans. 65 


spn ee | 35 
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Fertility of Soil Causes 
Grain to Vary 


Crop rotation and soil treatment on 
the Morrow Plots caused a very wide 
variation in the proportion of grain 
to stalks and cobs. With red clover in 
the rotation and manure, limestone, 
and rock phosphate added to the land, 
the grain made up 52.6% of corn crop. 
Where corn was grown every year on 
untreated land, the grain made up 
only 38.3% of the crop (Table II). 
The same hybrid was used throughout 
this test. This represents a wide varia- 
tion and perhaps is an extreme example, 
but it serves to indicate that corn has 
the ability to produce grain somewhat 
in preference to stalks. A fertile soil 
gives a heavy growth of stalks, but 
this fertility does not grow stalks out of 
proportion to grain. 


TABLE II.—PROPORTION OF GRAIN, 
STALKS, AND CoBs IN THE CorN Crop 
GROWN ON THE OLD Morrow PLotTs 
1949. 





Treated 


Untreated MLrP 





% bu. % | bu. 





Continuous corn 





Corn—Oats 
rotation 








Corn—Oats—Clover 
rotation 








M—manure L—limestone 
rP—rock phosphate 


Fig. 1. The corn on the left, grown on the 
Morrow plots in 1949, was from untreated land 
and produced 38.3% grain and 61.7% stalks 
and cobs. The corn on the right grew on 
treated land in a legume rotation and was made 
up of 52.6% grain and 47.4% stalks and cobs. 
The same hybrid was used on both plots. 


Corn has been long selected and bred 
to produce grain with only enough 
stalks to support the ears and supply 
enough water and elements necessary 
for the development of grain. 

Adapted hybrids are so geared to 
soil conditions that they will utilize 
large amounts of nitrogen fertilizers 
and give a large proportion of grain 
along with a high acre yield. It is true 
that nitrogen fertilizers usually grow 
a good vigorous stalk, but as a rule the 
stalk growth does not run wild and pro- 
duce out of proportion to grain. This 
is demonstrated by some results on the 
Dixon Springs Station in 1949 where 
nitrogen was applied in the form of 200 
pounds of 8-8-8 and in addition 837 
pounds of calcium cyanamide. Here 
the grain was 51.4% of the crop com- 
pared to only 34.99% grain where no 
nitrogen was added to the corn (Table 
III). This Dixon Springs field is lo- 


(Turn to page 43) 





Fig. 1. 
field. 


A 20-pound application of borax increased the yield of alfalfa one ton per acre on this 
That in the foreground received no borax. 


(Photo by Eldrow Reeve) 


The Minor Element Problem 


> ——- 7 


Soils Department, Rutgers University, New Brunswick, New Jersey 


HEN chemists report analyses of 

plants, microbes, animals, and 
man, they may include as many as 
15 elements. These normally consti- 
tute more than 99 per cent of the total 
dry matter. In many cases, however, 
the limiting factor in plant and animal 
life is a lack of one of the more than 80 
other elements that make up the re- 
maining fraction of one per cent. This 
latter group contains a considerable 
number of what are known as the 
“minor-elements.” Among these, the 
most commonly mentioned in animal 
and plant nutrition are iodine, cobalt, 
copper, manganese, zinc, molybdenum, 
and boron. A considerable number of 
other minor elements are believed to 
be of value for at least some species of 
plants and animals. 


The soils of some regions are natu- 
rally deficient in one or more minor 
elements. The earliest example of such 
a deficiency in the United States was 
in an area around the Great Lakes, 
where the incidence of goiter and of 
the birth of hairless animals was found 
to be related to the iodine content of 
the soil. The situation is now being 
remedied by the use of iodized salt. 

More recently, widespread  defi- 
ciencies of other minor elements have 
been observed. Some of these occur 
naturally, as in the coastal plain soils 
along the Atlantic Ocean and the Gulf 
of Mexico. Others are related to 
erosion and consequent loss of organic 
matter. Still others were caused by 
crop removal and have become inten- 
sified with increasing agricultural age 
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of the land. Substitution of the auto- 
mobile and tractor for the horse has 
played a part. Higher acre yields re- 
sulting from the use of improved seed 
have made greater demands on the 
soil’s supply of these elements. Ever- 
greater purification of the materials 
that go into the manufacture of fer- 
tilizers has added the final touch to 
the trouble. 

Minor elements may be considered 
either in relation to the specific needs 
of plants or to the requirements of the 
animals that consume these plants. 
Plants need boron, molybdenum, cop- 
per, manganese, and zinc. Animals 
need copper, manganese, zinc, iodine, 
and cobalt. It will be noted that the 
minor-element requirements of animals 
are not exactly the same as those of 
plants. This means that they are not 
necessarily met by growing high acre 
yields of crops. In fact, as yields of 
crops are stepped up their minor-ele- 
ment contents tend to be diluted. This 
applies not only to iodine and cobalt 
but to the others as well. 


Boron 


Symptoms of deficiency of minor 
elements in plants are now well known. 
Boron deficiency is evidenced by such 
abnormalities as brown discoloration 
in cauliflower heads, cracked stems in 
celery, black spots on beet roots, water- 
soaked areas in turnips, corky areas in 
apples, and dwarfing of alfalfa. At 
least 12 per cent of the land in New 
Jersey is known to be deficient in this 
element. 


Molybdenum 


Molybdenum deficiencies have only 
recently come into the picture. Large 
areas of land in Australia were found 
to be incapable of growing clover until 
molybdenum was applied. This ele- 
ment operates as a catalyst in the reduc- 
tion of atmospheric nitrogen to am- 
monia by the bacteria in the nodules 
on the roots of legumes. It is also 
essential in the reduction of nitrates to 
ammonia in non-legume plants. 
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Fertile soils contain only between 
0.2 and 0.6 pound total molybdenum 
in the plow depth of an acre, of which 
only a mere trace is soluble in water. 
In culture solutions, the need for this 
element can be met by one part molyb- 
denum in one billion parts of water. 
The amount required to be applied 
under conditions of deficiency in the 
field is of the order of one ounce 
molybdic oxide an acre. This may be 
applied directly to the seed or it may 
be added to the soil. Field tests in 
New Jersey in which sodium molyb- 
date was applied at the rate of one 
pound an acre to alfalfa resulted in 
yield increases averaging a little over 
13 per cent. 

In acid soil areas, the solubility of 
most of the minor elements is reduced 
by liming. Molybdenum differs from 
most of the other minor elements, how- 
ever, in that liming increases its solu- 
bility. There is reason to believe that, 
in some cases, one of the most impor- 
tant effects of liming is that of making 
soil molybdenum available. It is con- 
ceivable that one ounce of molybdenum 
could be substituted for one ton of lime- 
stone in some cases. 


Fig. 2. Only one part molybdenum per billion 
parts nutrient solution made the difference in 
this alfalfa. (Photo by Harold J. Evans) 
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Molybdenum in excess of the plant’s 
requirements tends to be toxic to ani- 
mals. Most forage plants contain one 
or two parts per million molybdenum 
on a dry-weight basis. But pastures are 
known in which the molybdenum con- 
tent of the forage is 20 parts per million 
or more. On such pastures, the disease 
known as “teartness” develops. The 
affected animals have severe scours, 
their coats become rough, they lose 
weight, and, unless the situation is cor- 
rected, they die. The antidote for 
molybdenum poisoning is copper sul- 
fate, fed at the rate of two grams daily 
for mature cattle. If the forage con- 
tains sufficient copper, no toxicity ef- 
fects may be noted. 


Manganese 


Manganese is required by both plants 
and animals. Its deficiency in plants 
is indicated by dark green veins in the 
newer leaves and fading of the inter- 
veinal tissues. Most soils, if well 
farmed, release enough manganese to 
meet the requirements of plants. In 
New Jersey, most of the manganese 
deficiency noted to date has been in 
connection with over-liming. In cer- 
tain market-gardening areas, deficiency 
of this element is so widespread as a 
result of the excessive use of lime that 
farmers regularly apply 50 pounds 
manganese sulfate an acre as a part of 
their standard fertilizer program. 

The manganese content of plants 
may range from five parts per million 
to several thousand parts. Analyses in 
our laboratory of over 200 samples of 
vegetables from 10 states showed that 
those grown in the West had much 
lower manganese contents than those 
from the more acid soils of the East 
and South. It is conceivable that some 
foods and feeds contain too much man- 
ganese. The amount required by ani- 
mals is very small, perhaps of the order 
of six parts per million of dry weight 
of feed. The manganese requirements 
of man are not known. 

Manganese deficiency in animals is 
best known in “perosis” or “slipped 
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tendon” disease of poultry. This is 
characterized by enlargement of leg 
joints and displacement of tendons and 
by arrested growth of leg and wing 
bones and of those of the spinal column. 
Eggs of manganese-deficient hens hatch 
slowly. Pigs fed a ration low in man- 
ganese tend to develop enlarged hocks 
and crooked legs. Wheat bran is a 
good source of manganese. 


Copper 


One of the most easily recognized 
copper-deficiency symptoms in plants 
is dieback in citrus. This is char- 
acterized by death of new growth and 
formation of many side branches below 
the dead portions. Gum pockets de- 
velop between bark and wood and the 
fruit shows brown excrescences. To- 
matoes growing on copper-deficient 
soils are dwarfed, the edges of the 
leaves roll inward, and the plants have 
a bluish-green appearance. In onions, 
copper deficiency is evidenced by pale 
yellow bulbs that lack solidity. Most 
plants contain less than 10 parts per 
million copper, on a dry-weight basis, 
and they normally show copper toxicity 
at 30 parts per million or more. 

Copper deficiency in animals is char- 
acterized by a form of anemia. In 
copper-deficient areas in Australia, new- 
born lambs and young sheep suffer 
from paralysis, which can be prevented 
by feeding the ewes copper sulfate. 
In the absence of copper, iron can be 
absorbed and stored but it cannot be 
utilized. The copper functions as a 
catalytic agent or as a necessary part 
of an enzyme system. The livers of 
new-born animals normally contain 
more copper than those of older ani- 
mals. The daily requirement for hu- 
mans is set at from one to two milli- 
grams copper a day. 


Zinc 


Zinc deficiency in plants was first 
observed on pecan trees over a wide 
area in the Southern States. The tops 
of the trees died. Similar deficiencies 
were noted in tung trees. The most 
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easily recognized symptom of zinc de- 
ficiency is shown by corn, which, in the 
absence of adequate amounts of zinc, 
produces what is known as “white 
bud.” Plants vary considerably in their 
zinc requirements, corn, pecans, and 
citrus having a greater need for this 
element than alfalfa. The zinc con- 
tent of plants is usually between 25 and 
75 parts per million dry weight. Some 
weeds, notably ragweed and lamb’s 
quarter, appear to be accumulators of 
this element. Such weeds may have 
value as cover crops for plowing-under 
purposes on zinc-deficient soils. 

The human body contains something 
like two grams zinc, more than of any 
other minor element. Zinc-deficient 
animals tend to develop hyperkeratosis, 
or thickening of the skin, with loss of 
hair. It has been suggested that X-dis- 
ease of cattle might be due to a de- 
ficiency of this element. Vegetation 
from several farms on which animals 
were affected by the disease were found 
to range between 13 and 25 parts zinc 
per million dry matter. The evidence 
is entirely too limited, however, to per- 
mit drawing any very definite con- 
clusions. 

Although manganese, copper, and 


Fig. 3. 


Too little, just enough, and too much manganese for soybeans. 
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zinc are essential to animals, any de- 
ficiency in the food or feed would nor- 
mally be met by way of the soil, since 
plants also require these elements. 
Nevertheless it is now common prac- 
tice to add about six ounces manganese 
sulfate to every ton of poultry feed as 
a protective measure against perosis, 
and small amounts of copper sulfate 
or carbonate are added to hog feeds. 
Occasionally manganese and copper 
sulfates are put in dairy-cow feeds and 
zinc sulfate or carbonate as well. It 
has been shown that pigs with no op- 
portunity to root in the soil often 
suffer from deficiencies of one or more 
of these elements. The remedy is 
found in painting the sow’s teats with 
a solution of their salts. 


Cobalt 


The cobalt content of plants is nor- 
mally less than 0.1 part per million dry 
matter. Insofar as is known, the ele- 
ment is not an essential plant nutrient. 
But it is conceivable that more care- 
ful work with this element will show 
that the quantities contained as im- 
purities in nutrient-solution chemicals 
and in the containers in which the 
plants are grown are adequate to meet 


Those on the left received 


no manganese, and those to the right were supplied with manganese at the rates of 0.1, 2, and 5 


part per million nutrient solution, respectively. 


(Photo by Paul D. Christensen) 











18 


all their needs. Extreme care is neces- 
sary to avoid contamination with the 
mere traces of this element that may 
suffice to meet the needs of plants. 

Cobalt deficiency in animals is wide- 
spread. It is known variously as “pine 
disease,” “Morton’s Main disease,” 
“bush sickness,” “salt sickness,” “Bur- 
ton ail,” and “Grand Traverse disease.” 
The common symptoms are depraved 
appetite, progressive emaciation, ane- 
mia, retarded sexual development, and 
muscular atrophy. The spleen shrivels. 
The hair or wool becomes harsh. 
Sheep are affected more than cattle, 
and young stock more than old. In 
some cases, the only evidence of the 
disease may be the very slow growth 
of animals or their failure to gain 
weight. 

The passing point for cobalt in soils 
is of the order of two parts per million, 
or about four pounds an acre to plow 
depth. Good forage should contain 
0.07 part per million cobalt, on the dry- 
matter basis, for sheep, but somewhat 
smaller amounts apparently suffice for 
cattle. The evidence indicates that 
legumes are higher in cobalt than 
grasses and that they seldom contain 
less than 0.07 part per million cobalt. 
In proportion as legumes are contained 
in the forage, cobalt deficiency is less 
likely to occur. 

The point here raised is as to whether 
it is better to add cobalt to the soil so 
that it may become an organic part of 
the plant, or whether it can be fed 
directly to animals. The normal rate 
of application of cobalt sulfate to pas- 
tures is two to four ounces an acre 
annually, in comparison with about 
two grams of the salt that is being 
added to each ton of grain feed for 
cows. The economy of putting it in 
the feed is apparent, the cost being of 
the order of % cent a ton. 

Insofar as cows and other ruminants 
are concerned, direct addition of the 
mineral salt to the feed is entirely satis- 
factory. The cow’s rumen is a living 
factory where feed is digested and new 
products are synthesized. In this en- 
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vironment, vitamin B12, of which co- 
balt is an essential constituent, is pro- 
duced. In the case of man and other 
non-ruminants, the bacteria of the lower 
intestine may accomplish much the 
same purpose as those in the rumen of 
the cow. Some of the antibiotics, by 
reducing the activities of the micro- 
organisms of the intestinal tract, have 
been shown to lower the synthesis of 
certain vitamins, with resulting faulty 
nutrition. It is of interest in this con- 
nection that, by adding cobalt, strepto- 
myces griseus produces not only strep- 
tomycin but vitamin B12 in commercial 
quantities as well. 


Variety 


One of the best means of preventing 
minor-element deficiencies in man is 
through the eating of a variety of foods 
from a variety of origins. When one 
considers the many kinds of plant prod- 
ucts that find their way to the table, 
it would seem that all man’s minor- 
element requirements would be ade- 
quately met. It must be admitted, 
however, that this is a hit-and-miss 
system and that, for the poorer classes, 
the careless, and the uneducated, it may 
not work. 

Fortunately we consume large 
amounts of meat, eggs, and milk, all 
of which have protective value in terms 
of these elements. Animals effect a 
screening process by which non-essen- 
tial and injurious elements may be 
eliminated and needed elements con- 
centrated. The animal serves as an 
“official taster” for man, and it may 
lose its life in the process. If meat, 
eggs, and milk are to be produced eco- 
nomically, all the needs of the animals 
must be met, and their mineral needs 
are quite similar to those of man. 

The livers of animals serve as storage 
agents for minor elements, and this no 
doubt accounts in large part for the 
fairly widespread practice of eating 
liver regularly once a week. The same 
applies to the weekly eating of fish. 
Salt-water fish would certainly have 

(Turn to page 44) 








Tree Symptoms and Leaf Analysis 
Determine Potash Needs 


By G. | Wheswich 


Farm Adviser, Santa Clara County, San Jose, California 


GOOD annual crop of fruit tends to 

remove permanently more potas- 
sium from the soil than do most of 
the common field crops. 

There is usually more nitrogen than 
potassium in the leaves and wood of 
fruit trees, but all leaves and some of 
the wood are returned to the soil. The 
fruit, however, may contain much more 
potassium than nitrogen, and a bearing 
orchard is apt to deplete the potassium 
supply more than it depletes the nitro- 
gen supply or the supply of any other 
element. 

Although fruit crops deplete the 
potassium supply in the soil as fast, or 
faster than they deplete the nitrogen 
supply, there are, in America at least, 
many more orchards in which trees 
will show response to fertilization with 
nitrogen than there are in which they 
will show response to fertilization with 
potassium. This is partly because the 
supply of potassium, a constituent of 
the rock from which the soil was 
formed, is apt to be the larger and 
partly because the loss of potassium 
from the soil by leaching is slower than 
the loss of nitrogen by leaching and 
denitrification. 

In a considerable number of soil 
areas, however, trees will respond to 
fertilization with potassium, and more 
orchard areas are constantly developing 
potassium deficiencies because of the 
fairly rapid rate at which potassium is 
removed from the soil. 

The most severe and obvious potas- 
sium deficiencies are apt to be in soils 
containing exceptionally large quan- 
tities of other cations (positive ions), 
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Fig. 1. Potassium-deficient French prune tree 
—Gilroy, California, area. Note sparse foliage 
and dieback in upper part of tree. 


especially calcium and magnesium. Ex- 
cessive amounts of calcium and mag- 
nesium will reduce the uptake of potas- 
sium. Poorly aerated soils with large 
percentages of fine clay particles also 
may be unable to supply enough potas- 
sium even though they contain large 
quantities. 

Most helpful information concerning 
the potassium supply of trees has been 
obtained by study of visual symptoms 
of potassium deficiency, especially leaf 
symptoms. Trees that make good 
growth in the spring and early summer 
may show a leaf crinkling, and in mid- 
summer to late summer serious leaf 
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The most general of these 


injury. 
symptoms is a dying (scorching) at 
the margins or along the mid-rib or 


veins. On trees of some varieties, a 
creamy yellow shading into yellow- 
green may precede this scorching. 

Dying-back of shoots in late summer 
or autumn is, in some orchards, an- 
other important symptom of potassium 
deficiency. In some soils trees that 
show in late summer rather serious leaf 
injury from lack of potassium may 
make good spring and early summer 
growth; in others there may be a serious 
dwarfing much like that from copper 
deficiency. In fact, sometimes in some 
species, deficiency symptoms of copper, 
manganese, and potassium are not 
easily distinguished by mere orchard 
observation. 

It must also be noted that other 
factors, such as crown gall, crown rot, 
sour sap, oak root fungus, and excess 





Twig showing leaf curling and scorch- 
ing, and small size of leaves typical of potash 


Fig. 2. 


deficiency on prunes—Morgan Hill, California, 


area. 
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sodium, may cause dieback. Trees so 
affected will also carry chlorotic (yel- 
lowing) mottled leaves in varying de- 
grees of intensity. 

Fruiting tends to accentuate potash 
injury in leaves and branches. Trees 
of some species tend to drop nearly all 
the blossoms and young fruit, but trees 
of others, such as Agen prune, may set 
rather heavy crops. Potassium moves 
to the fruit to such an extent that on 
a soil not too deficient in potassium 
for excellent growth of young trees, a 
heavy crop may cause severe potassium- 
deficiency symptoms in the leaves and 
dying-back of the shoots or even larger 
parts of the branches. 

Slender, peaked, short growth, with 
short internodes and needle-like points, 
and chlorotic leaves having interveinal 
mottling, a convex rolling, and a buck- 
skin to bronze color on the upper side 
are characteristic symptoms of potas- 
sium deficiency in French prunes. 
Where an extreme deficiency exists, die- 
back of shoot wood and marginal 
scorch of the leaves may be present with 
sub-normal crops of poor quality fruit. 

It was not until recently that vege- 
tative symptoms in apricots suspected 
of being potasium deficiency were re- 
ported. This recent discovery in Santa 
Clara County has lead to the detection 
of low potassium areas in two addi- 
tional widely separated locations in the 
County and another in San Mateo 
County. 

These apricot trees showed severe 
dieback in the tops and short, spindly 
growth throughout the tree, the leaves 
being chlorotic and mottled with severe 
marginal scorch and irregularly shaped 
necrotic spots (dead spots). The out- 
standing symptom was evidenced by 
a cupping of the leaf which appeared 
much like an excess sodium character- 
istic with the exception that the potas- 
sium-deficient leaf retained its pointed- 
ness whereas the leaf affected by sodium 
generally shows little or no point. In 
these instances, yield was impaired and 
quality of fruit poor. 

It is much more difficult to recog- 
nize potassium deficiency in the pear, 
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although symptoms may be found by 
close and careful examination. The pear 
makes little new growth and the leaves 
become yellowish-green with brownish 
discolorations around their margins. 
In some cases, leaves roll and a grayish- 
green discoloration appears around the 
margins, while others have a reddish 
tinge. 

Where the potassium deficiency is 
acute, a marginal scorch may be found 
and the yield will be below normal, 
the greater portion of which will be 
sub-standard in size. Chlorotic effects 
and marginal scorch must not be con- 
fused with somewhat similar symp- 
toms where lime-induced chlorosis 
(iron deficiency) is present. The latter 
occurs in high-calcium soils, such as 
soils of the Sorrento series, Bowers clay, 
and Sunnyvale clay loam. 

An abundant nitrogen supply tends 
to accentuate a potassium deficiency, 
possibly in part because nitrogen in- 
creases growth and thereby increases 
the potassium requirement of the tree. 
This condition developed in one prune 
orchard in Santa Clara County where 
a heavy application of nitrogen on low- 
potassium soil resulted in increased leaf 
scorch and very severe dieback the fol- 
lowing year. 

In the endeavor by soil scientists and 
pomologists to determine the causes of 
erratic tree behavior with respect to 
soil fertility, it is quite logical to turn 
to an analytical method that will give 
some measure of the chemical elements 
that the tree is able to take from the 
soil, 

It has very properly been said that 
“The Plant Speaks,” which is just what 
happens when fruit-tree leaves are sub- 
jected to chemical analysis. The results 
of such an analysis are expressed in 
percentages on a dry-weight basis and 
by correlation with the known visual 
symptoms serving us as a guide to 
locate the disturbing factor, whether it 
be a chemical deficiency or excess. 

Recognizing these important facts, 
the Pomology Division has set up a 
leaf-analysis laboratory with the most 


modern and highly developed equip- 


Fig. 3. Scorched leaves on new growth of 
apricot trees which have run short of potash— 
Eastside area, Santa Clara Valley. 


ment for the purpose of making state- 
wide studies. This work is under the 
guidance of Dr. Omund Lilleland, 
Pomologist of the Agricultural Experi- 
ment Station, Davis, California. 


Making a heavy application to potash- 
apricot trees—Eastside area, Santa 
Clara Valley. 


Fig. 4. 
deficient 
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After a great volume of leaf-analysis 
work in various tree fruits and nuts, 
certain standards have been determined 
for normal trees bearing average crops 
of good quality. By comparing the 
report of analyses of leaves from trees 
suspected of too low an uptake of plant 
food for best growth, or excessive up- 
take of harmful chemicals, an inter- 
pretation can be made. From this in- 
formation a fertilizer test can be made 
in the orchard concerned to actually 
prove the efficacy of the treatment in- 
dicated by the leaf analysis. We have 
recommended that all growers having 
potassium-deficiency symptoms in their 
orchards put in small test plots for ob- 
servation, and a few have done so with 
striking results. 

It is recommended that potassium be 
applied in massive amounts in the order 
of 25-30 pounds sulfate of potash per 
tree, as generally fruit trees are slow 
in their uptake. However, two pear 
growers and two French prune growers 
obtained a satisfactory response the first 
crop following the potassium applica- 
tion made during the dormant season. 
Leaf color was corrected or improved, 
shoot growth was normal, and fruit 
yield and sizes were increased to 
normal. 





Fig. 5. 








Apricot trees in last stages of potassium deficiency—Los Altos, California, area. 
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French prune trees in a Santa Clara 
Valley orchard showing severe symp- 
toms of potash deficiency showed this 
analysis (dry basis) with samples taken 
in July: Potassium in the leaves— 
0.38%. 

Two years after one massive treat- 
ment of 25 pounds sulphate of potash 
per tree, the trees made a very good 
recovery in foliage and growth con- 
dition and, of course, an equal recovery 
in size and quality of fruit. At this 
time the analysis (dry basis) on a 
comparable leaf sample was: Potassium 
in the leaves—0.89°%. 

We do not feel that the optimum 
build-up of potassium has yet occurred 
in these trees, even though the im- 
provement was remarkable. The or- 
chard is still in a zone of potassium 
deficiency, in our opinion, until the leaf 
level reaches 1.594 potassium. 

Hardy pear trees in an orchard in 
this Valley were exhibiting severe 
symptoms such as those described for 
potassium deficiency, and a leaf sample 
collected in late July showed this analy- 
sis: Potassium in the leaves—0.14°/. 

A block of these trees was treated 
with 15 pounds sulphate of potash per 
tree and an outstanding recovery has 
(Turn to page 41) 








Insect Control Goes With 
Cotton Fertilizer Plan 


By Roy HA. Abadivcen 


Agronomist, North Texas Supply Co., Paris, Texas 


T has become increasingly important 

to consider insect control when plan- 
ning for maximum cotton production. 
Through a cooperative F.H.A. farmer 
cotton dusting, fertilizing demonstra- 
tion in 1948, twelve farmers in Lamar 
County, Texas, averaged 422 pounds 
of lint cotton per acre as compared to 
a 174-pound average yield on their 
check plots. The entire County had an 
average of 166 pounds of lint per acre 
in 1949, 

These twelve farmers each had five 
acres that had the fertilizer applied as 
recommended for the specific farm by 
N. A. Cleveland, F.H.A. County Ad- 
ministrator. In addition, these five-acre 
plots received two applications of the 
organic poisons, 3-5-40 or toxaphene, at 
a stage just before the cotton plants put 
on squares. This is what is known as 
presquare dusting, just as the name im- 
plies. The theory behind this method 
of dusting is based on the fact that 
the over-wintering weevils, fleas, and 
thrips can be very easily killed before 
there are any squares to lay their eggs 
in. This assures the setting of a cotton 
crop, since there are relatively no insects 
present to damage them. Our farmers 
have found that if they can save that 
first crop of squares and grow them to 
maturity, they can be pretty well as- 
sured of a fairly profitable cotton crop. 

This was the experience of these 
demonstrator farmers, with five of the 
twelve making over 500 pounds of lint 
per acre on their five acres. In check- 
ing the results of the other farmers, late 
planting and poor stands seem to have 
affected the majority and probably were 


Fig. 1. Fertilizer response but poor insect 


control, 


the main contributing factors in their 
not making the bale per acre that some 
of the others did. 

Sidney S. Clark topped the Lamar 
County group and also the State with 
his 681.7 pounds of lint per acre. Com- 
pare this with his check plot that was 
not fertilized and received no poison 
until late July. He did not pick the 
check plot. 

His treatment on the five-acre demon- 
stration plot included the application of 
100 pounds of 5-10-5 and 100 pounds 
of 4-8-8 on land that had previously 
been in a phosphated cover crop. Clark 
dusted as the other demonstrators did, 


(Turn to page 39) 








BOOK printed in 1880 and writ- 

ten by C. Harlan on the subject 
“Farming with Green Manures” not 
only provides an interesting and instruc- 
tive discussion of that topic but includes 
suggestions of many other worthwhile 
practices related to life on the farm. 
This book is the 6th edition revised 
and enlarged. Mr. Harlan owned and 
operated a large farm near Wilmington, 
Delaware, and most of his advice is 
based on his experiences on this farm 
although he includes quotations from 
old-time writers and experiences of 
farmers of his time. 

Mr. Harlan anticipated Faulkner’s 
“Plowman’s Folly.” He warns us that 
when we plow under a great mass of 
vegetation that we must be careful that 
we do not “roof” over the subsoil. If 
we do, he continues, we must plow it 
again and harrow and pulverize it well 
before seeding a crop. He, like Faulk- 
ner, is opposed to too much plowing 
of land as he says, “It is the too frequent 
breaking up of poor land that keeps the 
farmer poor.” Whether it would be 
better to plow the mulch under in the 
spring, or only disturb the friable and 
crumbling mould enough to receive the 
seed and young plants from the hotbed 
must be a matter of one’s own or an- 
other’s experience, he believes, but he 
prefers the latter method. 

It would seem that he “stole some of 
the thunder” from present-day agrono- 
mists when he advises having the soil 
in such condition that air can get to the 
roots of the plants. The more we intro- 
duce air into the roots of growing plants, 
he says, the less need we will have to 
send to South America for guano. It 
is the oxygen of the air that supports 
combustion and the roots of all growing 


Farming With Green Manures 


(A Review of an Old Book) 


By Coorge R. Cobh 


Salisbury, Maryland 












plants must absorb oxygen or they can- 
not grow. He, like agronomists in 
Nebraska and elsewhere, is an advocate 
of trash farming for he writes, “If we 
are satisfied upon careful examination 
that the clover is dense and deep enough 
to prevent all weeds from growing, we 
may put in the corn in the following 
manner—open a space in the mulch 
the size of your hand and with a hoe 
scrape a hole less than two inches deep, 
then let an assistant drop in three or 
four grains of corn, cover it one inch 
and tred the hill as you leave. After 
this you will have nothing to do till 
the crop is ready to cut.” 


Shallow Cultivation 


At the present time farmers are ad- 
vised to cultivate corn as little as pos- 
sible—just enough to control weeds in 
the early part of the season. This would 
seem to be another old story, for back 
in 1841 the Cultivator tells of a Mr. 
Williams who grew 158 bushels of corn 
per acre without cultivation. His 
method was to plant the corn and then 
with sharp hoes and with a scraping 
motion cut the weeds—no other culti- 
vation. And he attributes much of his 
success to the fact that the roots of the 
corn were not disturbed during the 
growing season. 

As a further indication that perhaps 
Mr. Harlan was in advance of his time 
is his advice to apply fertilizer to the 
cover crop. In this he agrees with Dr. 
Wolf and other soil men and agrono- 
mists. 

In the olden days, apparently, a 
farmer who made money spent this 
hard-earned cash for more land. Mr. 
Harlan quotes Alderman Mechi, who 
is cited as England’s “Model Farmer,” 
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as saying, “I have noticed a very money- 
getting farmer in my neighborhood who 
never keeps any livestock, except a 
couple of cows, and who never buys 
any feeding stuffs or manures. He 
keeps his land clean and fertile by 
plowing in green crops. I know that 
he makes money for he often purchases 
land.” 

To say that Mr. Harlan was enthusi- 
astic regarding manures would be put- 
ting the case mildly, as he might be 
considered a fanatic on the subject and 
it might be well if there were more 
such fanatics in our country. He writes 
that green crops have a manurial power 
equal, if not superior, to every other 
mode of improvement. Their roots 
penetrate the earth and open millions 
of channels which permit the air with 
all of its rich constituents to act upon 
the subsoil and improve it not only by 
compelling the decay of vegetable mat- 
ter but by entering into new compounds 
and thus becoming available food for 
plants. The deep roots of the green 
manures change the color, the texture, 


and the quality of the subsoil which 


stable manures cannot do. Green ma- 
nures supply organic matter and poor 
land is the result of a lack of organic 
matter, not of minerals. The ash of 
agricultural plants consists of the phos- 
phates, sulphates, silicates, and carbon- 
ates of potash, soda, lime, and mag- 
nesia with small amounts of oxide of 
iron and manganese and alkali chlo- 
rides. 
Many Values 


Low production on the farm, Mr. 
Harlan claims, is caused by a lack of 
organic matter. Humus, he says, is 
more than four horses to a plow. It 
makes the earth mellow, it loosens up 
its texture so that the air and roots can 
penetrate, it changes the color of the 
soil, it converts the nitrogen of the air 
into nitric acid and ammonia, it absorbs 
and retains moisture better than any- 
thing else, it holds the constituents of 
plant food in its millions of capillary 
vessels, and it makes the soil so friable 
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that it is never too dry or hard to plow 
and seldom too wet to till. 

Another fact in favor of green ma- 
nures is the cost. Writing of red clover 
as a green manure, he says that here 
we have a green manure that costs but 
a trifle over three cents per ton and 
which is more valuable, ton for ton, 
than stable manure. It will take 360 
tons of stable manure, for example, on 
20 acres to supply as much nitrogen as 
we have in a single crop of clover and 
not a cart nor horse nor fork of any 
kind was required to spread it evenly 
over the whole field. The time-saving 
factor is important, since with green 
manures there is no labor spreading 
manure or fertilizer. All vegetation, 
according to Mr. Harlan, has its nitro- 
gen in the form of albuminoids and 
nothing but the decay or the complete 
decomposition of these protein bodies 
and the conversion of their nitrogen 
into nitric acid and ammonia will ren- 
der them available as plant food. 

Based on his statement that “were 
all the merits of red clover emblazoned 
in letters of gold on a large canvas they 
would fail to convey to the mind a full 
estimate of its true value” one would 
believe that Mr. Harlan had only one 
crop in mind as a green manure. But 
although he does consider clover one 
of the best, he also considers corn, buck- 
wheat, white mustard, rye, and even 
turnips as very valuable green manures. 


Corn Best Crop 


One requisite of a green manure is 
bulk or quantity and he, like many 
present-day agronomists, considers corn 
as one of the best crops to furnish bulk 
and quantity of green matter. If seeded 
thickly and two crops grown in a season, 
corn will furnish a large amount of 
green matter. He has grown and turned 
under from 30 to 45 tons per acre. 
S. E. Todd in his Farmer’s Manual 
writes in the early ’80’s, “Some farmers 
contend that clover plowed under is 
the cheapest manure that can be made. 
It is a great fertilizer, but I believe 
that a soil can be renovated sooner and 
at less expense with Indian corn than 
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with clover because a much larger quan- 
tity is turned under yearly.” 

Mr. Harlan states that one ton of 
green corn contains 6 pounds of nitro- 
gen, 2'4 pounds of phosphoric acid, 
9 pounds of potash and 1,600 pounds 
of water and that two crops a year, each 
containing in tops and roots about 20 
tons per acre, will manure the land 
well. The second crop may be allowed 
to stand over winter and then be rolled 
down in the spring or better yet it may 
be cut in the fall and let lie where it 
falls to be turned under in the spring. 
When seeding corn for a green manure 
there is some question as to the number 
of grains to sow per foot of row. Some 
old-timers advise from 20 to 30 while 
others would drop 50 or more per foot. 
The Genesee Farmer in 1865 says that 
a Mr. Peters contends that the amount 
of corn fodder one can grow on an acre 
is truly fabulous as it is not unusual 
to grow 200 tons and he thinks it pos- 
sible to produce 250 tons with “care 
and a good season.” 


Other Crops 


There are many farmers and agrono- 
mists today who are wondering if we 
have not “missed the boat” in not using 
more buckwheat as a green manure. 
Mr. Harlan would agree with them 
fully in that they have failed to realize 
the value of this crop as a green manure 
or even asa hay. The American Agri- 
culturist in 1867 stated that buckwheat 
affords one of the most valuable green 
manures to be used on light, leachy 
land. Colman, in his European Agri- 
culture, 1846, feels that buckwheat is 
certainly the most economical and con- 
venient manure that the farmer can 
employ. The Editor of the Theatre of 
Agriculture says, “We cannot too much 
recommend, after our old and constant 
practice, the employment of this pre- 
cious plant (buckwheat) as a manure.” 

According to Mr. Harlan, three crops 
of buckwheat can be grown on the same 
piece of land in one season and these 
three crops will yield 45 tons per acre. 
And as usual he figures on a field of 
20 acres so that on 20 acres you will have 
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900 tons of green matter. Applying his 
figures that one ton of green buckwheat 
contains 8 pounds of nitrogen, 3 pounds 
of phosphoric acid, and 11 pounds of 
potash these 900 tons would furnish 
7,200 pounds of nitrogen, 2,700 pounds 
of phosphoric acid, and 9,900 pounds 
of potash which translated into terms 
of stable manure would mean that you 
would have to apply around 720 tons of 
manure to supply the same amounts of 
N, P, and K. Again we have no labor 
costs for spreading the green manure 
or removing it from the stables as we 
do with stable manure. 

Apparently rye was considered just 
as valuable a green manure in 1847 as 
in 1947, for Mr. Harlan writes very 
highly of it as one of the best crops for 
that purpose. According to him, one 
ton of green rye contains 11 pounds of 
nitrogen, 414 pounds of phosphoric 
acid, 124 pounds of potash, and 1,400 
pounds of water. In 1843 the Culti- 
vator carried a story of a farmer who 
wrote: “Were my only object the rapid 
improvement of my soil within the 
shortest space of time, I would first 
sow down thick with rye which I would 
plow under just before time of ripening 
and would then sow 1'4 bushels of corn 
per acre thus plowing under in the 
same season a heavy coat of rye and 
corn which in this short space of 12 
months will equal, if not surpass, any 
benefit which can be derived from clover 
in two years.” 

According to Mr. Harlan, rye in the 
green state is equal, ton for ton, to 
stable manure with one small exception 
—the latter has a half pound more of 
phosphoric acid than the former. The 
rye crop is growing when no other crop 
except wheat could occupy the land, it 
protects the field from washing during 
the winter, and it absorbs the soluble 
minerals and the ammonia and nitric 
acid that might under other conditions 
be lost. The crop may be plowed down 
for a crop of corn or it may be cut 
down just as it blossoms and left as a 
mulch on the ground. A second crop 
will then grow up through it nearly 

(Turn to page 45) 
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Above: Storing corn in temporary cribs is being repeated again this year. 


Below: Grain terminal, Turner, Kansas, said to be largest in the world. 
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s In Cincinnati, Ohio, October 30 through November 4, 

The ucience nearly 1,100 highly trained agriculturists and research 

° men gathered to discuss and digest the latest problems 

of Farming in profitable soil and crop management. The occasion 

was the 42nd annual meeting of the American Society 

of Agronomy and the 15th of the Soil Science Society of America. Faced with 

the demands which may be made upon our agriculture in the event of another 

international emergency, these men appeared more than ordinarily serious in 

their consideration of ways and means for getting the results of research into 
practical application—into the science of farming. 

To bear out this observation and in evidence of the tremendous interest in 
grassland farming developing on the part of farmers throughout this country, 
the first day of the convention was devoted to a general session on this subject. 
This was a new feature and the large audience listened to such practical dis- 
cussions as “Fertilization and Nutrition of Grasslands,” by Firman E. Bear, New 
Jersey Agricultural Experiment Station; “Building Soil Tilth with Grasslands,” 
by G. N. Hoffer, American Potash Institute; “Grass and Legume Mixtures 
Essential for a Grassland System,” by D. F. Beard, Bureau of Plant Industry, 
U. S. Department of Agriculture; “Grassland Farm Management,” by D. Howard 
Doane, Doane Agricultural Service; “Grassland Mechanization,” by F. W. Duffee, 
University of Wisconsin; “The Economics of Grassland Farming,” by Herrell 
DeGraff, Cornell University; and “Observations in a Recent Grassland Survey,” 
by D. R. Dodd, Ohio State University. It also listened to two “dirt” farmers— 
Paul Strickler, Waterford, Virginia, and Willis Stout, Louisville, Kentucky— 
who told how they had applied science in “My Grassland Program and How I 
Built It.” 

Other features of this year’s meeting included programs for two new divisions 
of the societies—the Plant Nutrients Division and the Agronomic Application 
Division. In one session of the former, a look into the future was presented 
in “What Problems Should Plant Nutrient Research During the Decade of 1950 
Be Designed to Solve?” by Richard Bradfield of Cornell University. A panel 
following put special emphasis on minor element needs of soils, plants, animals, 
and man; adequate consideration of the influence of soil organisms on the func- 
tioning of roots; high fertilization of crops, high yields, and nutritive value; and 
fundamental and applied research in soil fertility. At the close of this panel, 
Dr. Bradfield made a strong plea for coordination and cooperation in all fields 
of agricultural research in order to attack more efficiently the problems facing 
agricultural scientists, thus permitting their more rapid solution and the putting 
of the results into actual usage. The Agronomic Application Division spent two 
full afternoon sessions on pasture management, in deference to the trend to 
put more and more of our acreage into grasslands. 

One of the drawbacks to progress in agriculture always has been the reluctance 
of farmers to adopt new practices. What father did was good enough for son. 
The successful farmer today is a new type, for farming has become a complex 
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science and the scientist not only is versed on the well-known ways of doing 
things but is looking for new means of accomplishment. It is fortunate that 
we have national organizations of research workers who in their large annual 
meetings as well as in sectional meetings can keep ahead of the problems which 
confront the successful farmer—the farmer who wants to apply more and more 


science to his farming. 


“Soil conservation is an indispensable part 


” & 

soil Conservation Is of our first line of national defense. The 
* other indispensable part of our first line 
National Defense of national defense is, of course, strong 
soldiers, guns and bullets. The two— 
adequate food from productive land for adequate defense—are mutually sus- 
taining; one cannot exist without the other. If we lose our soil, there will be 

little to defend, and only hungry soldiers for defense.” 

Thus, does Dr. Hugh Bennett, Chief of the Soil Conservation Service, place 
due emphasis on the fertility of the soil, from which all of our strength, personal 
and national, must come. Although this concept has long been realized by 
thinking people, its repetition over and over again is most commendable in these 
times. National defense, involving tremendous costs and resulting sacrifices, is 
uppermost in everyone’s mind. In the pressure to build it up as quickly as 
possible, the basic principles must not be forgotten. By nature of its vast 
coverage, the Soil Conservation program has taken time and is years from 
completion. However, the progress has been steady and satisfactory. 

In a recent report, Dr. Bennett states that the rate of progress is very much 
greater per dollar spent today than it was in the earlier years, and the trend is 
steadily upward. While we admittedly are not moving fast enough, we are, 
nevertheless, moving ahead at a rate that is anything but discouraging. At 
the end of the first seven years of work, in 1941, the Service had directed the 
conservation treatment of 26,600,000 acres, an average of 3,800,000 acres annually 
for the first seven years. The total soil conservation job, in 1941, comprised 
all lands classified as “in farms,” or 1,098,000,000 acres (Census 1945). This 
does not include areas occupied by roads, lanes, farmsteads, etc. 

During 1942 the principal conservation measures were applied to approxi- 
mately 5,000,000 acres (in soil conservation districts); in 1949 the same kind 
of treatment was applied to 22,000,000 additional acres. This was an increase 
of 340 per cent—yearly 444 times as much work done—with operating facilities 
increased during this second seven-year period by only 43 per cent. 

But there is still a long way to go, Dr. Bennett says, and we are still losing 
great quantities of soil. However, we have learned to control erosion on prac- 
tically all kinds of land, and we are controlling it at a much faster rate than 
the public realizes. He sees no reason why we can’t continue to build up 
momentum and believes, given adequate facilities, that we can get the job of 
applying the basic conservation measures to the land completed by about 1970— 
around 20 years from now. As to finishing the job, actually there is no end to 
it, because when the basic conservation measures have been applied to the land 
there will be the continuing task of maintenance. This is true of all the works 
of man. If not maintained, they eventually disappear through neglect. 

This, then, is a national defense program looking well into the future. It 
must not be overlooked, and the importance of conserving and maintaining the 
fertility of their soils should constantly be kept before our American farmers. 
In this is a considerable measure of assuredness that we shall be able to meet 


emergencies as they befall us. 
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Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay! Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck 
Crop Year per lb. . _perbu. perbu. perbu. perbu. perton perton Crops 
po 1900 ug.-July Pmt ol Sledane Oct.-Sept. July-June July-June July-June .... 
v. Aug. — 
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Index Numbers (Aug. 1909—July 1914 = 100) 


168 245 188 109 163 
179 189 134 116 138 
207 146 124 132 135 
200 76 134 131 
183 189 133 
128 131 
82 66 
105 55 
130 118 
213 64 
184 85 
236 164 
204 76 
196 80 
154 100 
160 78 
264 116 
369 
405 
420 
. ae 366 
. 2S 382 
380 
482 
463 
434 
454 


397 
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Wholesale Prices of Ammoniates 


Fish scrap, Tankage High grade 

dried 11%, 

11-12% ammonia, 

ammonia, 15% bone 

Sulphate Cottonseed 15% bone phosphate, 

of ammonia meal phosphate, f.o.b. Chi- 

bulk per 8. E. Mills f.o.b. factory cago, bulk, 

unit N per unit N bulk perunit N per unit N 
$3.37 
3.97 
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11 44 
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11.86 .63 


Numbers (1910-14 = 100) 


155 151 
126 140 
145 166 
202 188 
161 
137 


62 
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131 
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140 
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115 
133 
157 
175 
180 
219 
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363 
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Wholesale Prices of Phosphates and Potash * * 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash of potash of potash salts 
Super- Florida rock, bulk, in bags, magnesia, bulk, 
phosphate, land pebble, 75% f.o.b. per unit, per unit, per ton, per unit, 
Balti- 68% f.o.b. mines, c.i.f. At- c.i.f. At- c.i.f. At- c.i.f. At- 
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and 
per unit per ton perton Gulf ports? Gulf ports? Gulf ports? Gulf ports* 
$3.61 J $0.714 $0 .953 $24.18 $0 .657 
.16 . 584 . 860 .72 .483 
.596 .854 .58 .537 
.646 .924 .55 . 586 
.669 .957 -46 .607 
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. 486 751 & .483 
415 .684 " .444 
.464 .708 : .505 
. 508 . 757 ; . 556 
.523 .774 . .572 
521 .751 : .570 
-517 .730 : .573 
.522 .780 J . 367 
.522 .810 ‘ . 205 
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Index Numbers (1910-14 — 100) 


126 
114 
113 
113 
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113 
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129 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities 


Prices paid 
7 farmers Wholesale 
or com- prices 
Farm modities ofallcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialt ammoniates ammoniates phate Potash** 
153 151 112 100 131 109 80 
150 146 119 94 135 112 86 
148 139 116 89 150 100 94 
152 141 121 87 177 108 97 
150 114 : 114 
140 101 
119 90 
102 85 
104 81 
118 91 
123 
123 
130 
122 
121 
122 
130 
149 
165 
174 
180 175 
234 197 177 240 
275 231 222 362 
woe S60 250 241 ¢ 314 
249 240 226 319 
November. 237 236 221 321 
December,. 233 237 221 317 
1950 
January... 235 238 221 316 
February.. 237 237 223 132 286 142 
March.... 237 239 223 134 305 142 
i 241 240 223 135 313 142 
247 244 228 132 311 142 
. 247 245 230 126 ; 293 142 
263 247 238 128 301 142 
August.... 267 248 243 131 ! 321 142 
September. 272 252 247 131 f 324 142 
October... 268 253 246 131 85 323 142 


* U.S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
r 


and index numbers of specific farm products revised from a calendar year to a 
fad deed basis. Truck crops index adjusted to the 1924 level of the all-commodity 
ndex. 

+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1 Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2All potash salts nov quoted F.O.B. mines only: manure salts since June 1941, 
other carriers since June 1947. 

**The weighted average of prices actually paid for potash is lower than the 
annual average beeause since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. Since 1937, the maximum discount 
has been 12%. Applied to muriate of potash, a price slightly above $.471 per 
unit K:0 thus more nearly approximates the annual average than do prices based 
om arithmetical averages of monthly quotations. 





REVIEWS 


This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 


A file of this department of 


CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 


sources on the particular subjects named. 


Fertilizers 


“Summary Report of Fertilizer Materials 
Consumed in Florida for Fiscal Year July 1, 
1949, Thru June 30, 1950,” Fert. Stat. Div., 
Bur. of Insp., Tallahassee, Fla. 

“Tonnage of Commercial Fertilizer Reported 
by Manufacturers as Shipped to Kansas in the 
Spring of 1950, by Counties,’ Kans. State Brd. 
of Agr., Control Div., Topeka, Kans., Jan. 1, 
1950 to June 30, 1950. 

“Analyses of Official Fertilizer Samples 
Semi-Annual Report, January-June 1950,” 
Agri. Exp. Sta., Univ. of Ky., Lexington, Ky., 
Bul. 84, Aug. 1950. 

“Maryland Inspection and Regulatory Serv- 
ice,” Univ. of Md., College Park, Md., Con- 
trol Series No. 215, (Aug. 1950). 

“Commercial Fertilizer Results With Win- 
ter Wheat and Rye,” Univ. of Nebr., Lincoln, 
Nebr., Outstate Test. Cir. 10, Aug. 1950, G. W. 
Lowery, R. A. Olson, A. F. Dreier, and P. L. 
Ehlers. 

“Fertilizer Analyses for July 1, 1948-]une 
30, 1949,” N. C. Dept. of Agr., Raleigh, N. C., 
Bul. No. 118. 

“Fertilizer Possibilities in North Dakota,” 
N. D. Ext. Serv., Cir. A-141, Fargo, N. D., 
Jan. 1950. 

“Suggestions for Fertilizer Use in North 
Dakota,” Ext. Serv., N. D. College of Agr., 
Fargo, N. D., Cir. A-142, Jan. 1950. 

“Fertilizers for Early Cabbage, Tomatoes, 
Cucumbers and Sweet Corn,” Agr. Exp. Sta., 
Wooster, Ohio, Res. Bul. 697, June 1950, John 
Bushnell. 

“Rotation Fertilization for Pennsylvania,” 
Agron. Extension and Exp. Sta., Pa. State 
College, State College, Pa., Sept. 1950. 

“Fertilizer Recommendations for Virginia,” 
Agr. Ext. Serv., Va. Poly. Institute, Blacks- 
burg, Va., Bul. 183, July 1950. 

“Boron, Copper, Manganese, and Zinc Re- 
quirement Tests of Tobacco,” USDA, Wash- 
ington, D. C., Tech. Bul. 1009, 1950. W. C. 
Bacon, W. R. Leighty, and ]. F. Bullock. 


Soils 


“Testing Missouri Soils,” Agr. Exp. Sta., 
Univ. of Mo. College of Agr., Columbia, Mo., 
Cir. 345, Mar. 1950, E. R. Graham. 


“Progress Report, 1950 Soil and Water 
Conservation Research at the Red Plains Con- 
servation Experiment Station, Guthrie, Okla.,” 
Agr. Exp. Sta., Okla. A & M College, Still- 
water, Okla., Mimeo. Cir. M-195, Apr. 1950, 
H. A. Daniel, H. M. Elwell, and M. B. Cox. 

“Progress Report, 1950 Soil and Water Con- 
servation Research at the Wheatland Con- 
servation Experiment Station, Cherokee, Okla.,” 
Agr. Exp. Sta., Okla. A & M College, Still- 
water, Okla., Mimeo. Cir. M-196, Apr. 1950, 
H. A. Daniel, H. M. Elwell, and M. B. Cox. 

“Terraces to Control Run-off,” Ext. Serv., 
Univ. of Wis., Madison, Wis., Cir. 386, Mar. 
1950, O. R. Zeasman and A. ]. Wojta. 

“Suitability of Various Soils for Tung 
Production,” USDA, Wash., D. C., Cir. No. 
840, July 1950, M. Drosdoff. 

“Soil Survey of Union County, Georgia,” 
USDA, Wash., D. C., Series 1938, No. 28, 
June 1950. 


Crops 


“Arizona Range Resources, Il. Yavapai 
County,” Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., Bul. 229, July 1950, R. R. 
Humphrey. 

“Mechanized Production of Cotton,” Agr. 
Exp. Sta., Univ. of Ark., College of Agr., 
Fayetteville, Ark., Mimeo. Series No. 3, Apr. 
1950, K. Engler, W. F. Buchele, and ]. C. 
Newell. 

“Progress Report 1934-1948,” Div. of Hort., 
Central Exp. Farm, Ottawa, Ontario, Canada. 

“Progress Report 1937-1948,” Div. of 
Forage Plants, Central Exp. Farm, Ottawa, 
Ontario, Canada. 

“Spring Oats for Illinois Variety Trials 
1945-1949, Disease Hazards 1949,” Agr. 
Exp. Sta., Univ. of Ill., Urbana, Ill., Cir. 659, 
Apr. 1950, ]. W. Pendleton, W. M. Bever, 
G. H. Dungan, and O. T. Bonnett. 

“Results of Research in 1949,” Agr. Exp. 
Sta., Univ. of Ky., Lexington, Ky., 62 A. R., 
1949. 

“Effect of Cover Crops and Tile Drainage 
on Growth and Yield of Peaches,” Agr. Exp. 
Sta., Univ. of Ky., Lexington, Ky., Bul. 547, 
May 1950, A. ]. Olney, S. ]. Lowry, and L. M. 
Caldwell. 


” 
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“Summary of Results of Experiments at 
Western Kentucky Substation 1927-1949,” 
Agr. Exp. Sta., Univ. of Ky., Lexington, Ky.., 
P. R. July, 1950. 

“Grass Seed Production in Nebraska,” Ext. 
Serv. Univ. of Nebr., College of Agr., Lincoln, 
Nebr., Ext. Cir. 188, Apr. 1950, L. G. Wolfe 
and H. H. Wolfe. 

“Nebraska Outstate Varietal Tests of Fall- 
Sown Small Grains 1950, Winter Wheat— 
Winter Barley—Rye,”’ Agr. Exp. Sta., Univ. of 
Nebr., Lincoln, Nebr., Outstate Test. Cir. 9, 
Aug. 1950, A. F. Dreier and P. L. Ehlers. 

“Grassland Farming,” Univ. of Nebr. Ex- 
tension Work, Lincoln, Nebr., E. C. 190, 
1950, D. L. Gross. 

“Birdsfoot Trefoil,’ N. Y. State College, 
Cornell Univ., Ithaca, N. Y., Ext. Bul. 797, 
May 1950, L. H. MacDonald. 

“Grow Quality Sweet Potatoes,” Agr. Ext. 
Serv., N. C. State College, Raleigh, N. C.. 
Ext. Cir. 353, Apr. 1950, F. D. Cochran, E. R. 
Collins, H. M. Covington, H. M. Ellis, H. R. 
Garriss, G. D. Jones, W. D. Lee, L. W. Niel- 
sen, and P. Ritcher. 

“Grass Seed Production,” Ext. Ser., Col- 
lege of Agr., Fargo, N. D., Cir. A-139, Jan. 
1950, I. T. Dietrich. 

“Good Hog Pastures,’ Ext. Serv., N. D. 
Agr. College, Fargo, N. D., Cir. No. A-149, 
Mar. 1950, G. E. Strum and R. B. Widdifield. 

“Soybean Variety Tests, 1926 to 1949,” 
Agr. Exp. Sta., Okla. A & M College, Still- 
water, Okla., Bul. No. B-356, Aug. 1950, 
C. L. Canode and J. E. Webster. 

“Research for the Farmer,’ Agr. Exp. Sta., 
R. I. State College, Kingston, R. 1., 62nd 
A. R., June 1950. 

“The Influence of Crop Plants on Those 
Which Follow V,” Agr. Exp. Sta., R. 1. State 
College, Kingston, R. 1., Bul. 309, Aug. 1950, 
T. E. Odland, R. S. Bell, and ]. B. Smith. 

“Sixty-First Annual Report,” Exp. Sta., 
College of Agr., Clemson, S. C., May 1950. 

“Pastures for South Carolina,” Agr. Ext. 
Serv., College of Agr., Clemson, S. C., Bul. 99, 
Rev. Aug. 1950. 

“Fall Tomatoes,” Agr. Ext. Serv., College 
of Agr., Clemson, S. C., Cir. 354, May 1950, 


Grandmother, on a winter’s day, milked the 
cows and fed them hay, slopped the hogs, 
saddled the mule, and got the children off to 
school; did a washing, mopped the floors, 
washed the windows, and did some chores; 
cooked a dish of home-dried fruit, pressed her 
husband’s Sunday suit, swept the parlor, made 
the bed, baked a dozen loaves of bread, split 
some firewood, and lugged in enough to fill 
the kitchen bin; cleaned the lamps and put in 
oil, stewed some apples she thought would 








The Good Old Days 
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R. J. Ferree, A. E. Schilletter, and W. C. 
Nettles. 

“The Vegetable Garden,” Agr. Ext. Serv., 
Univ. of Wis., Madison, Wisc., Cir. 372, Rev. 
Jan. 1950, O. B. Combs. 

“Growing Grapes at Home,” Agr. Ext. Serv., 
Univ. of Wis., College of Agr., Madison, Wis., 
Sten. Cir. 235, Feb. 1944, Rev. Feb. 1950, 
]. G. Moore. 

“When Pastures and Hay Crops Fail,” Ext. 
Serv., Univ. of Wis., Madison, Wis., Sten. Cir. 
310, Apr. 1950, H. L. Ahlgren, G. M. Briggs, 
and L. F. Graber. 

“Barley,” Ext. Serv., Univ. of Wis., Madison, 
Wis., Sten. Cir. 307, Feb. 1950, R. G. Shands 
and H. L. Shands. 

“Preventing Black Rot Losses in Sweet- 
potatoes,” USDA, Wash., D. C., Leaf. No. 
280, June 1950, ]. S. Cooley and R. ]. Haskell. 

“The Importance of Pasture and Roughage 
in the Dairy Program,” USDA, Wash., D. C., 
BDIM-Inf-93, June 1950, R. E. Hodgson. 


Economics 


“1949 Agricultural Statistics for Arkansas,” 
Agr. Exp. Sta., Univ. of Ark., College of 
Agr., Fayetteville, Ark., Rpt. Series No. 18, 
June 1950. 

“Farming in Canada,” Inf. Serv., Dept. of 
Agr., Ottawa, Ontario, Canada. 

“Handbook of Facts about North Dakota 
Agriculture,” Agr. Exp. Sta., N. D. Agr. Col- 
lege, Fargo, N. D., Bul. 357, June 1950, B. H. 
Kristjanson and C. ]. Heltemes. 

“What About Our Large Farms in North 
Dakota?” Agr. Exp. Sta., N. D. Agr. College, 
Fargo, N. D., Bul. 360, July 1950, B. H. 
Kristjanson. 

“Keeping Up on the Farm Outlook,” Agr. 
Ext. Serv., Wash. State College, Pullman, 
Wash., Ext. Cir. No. 161, Aug. 31, 1950, K. 
Hobson. 

“Cotton Production in the United States, 
Crop of 1949,” Supt. of Documents, U. S. 
Govt. Printing Office, Wash., D. C. 

“1951 Agricultural Conservation Program 
National Bulletin,’ USDA, Prod. & Mktg. 
Adm., Wash., D. C., 1061 (51)-1, Septem- 
ber 1950. (Reprinted from Federal Registei 
of Sept. 12, 1950.) 





spoil; churned the butter, baked a cake, then 
exclaimed, ‘‘For heaven’s sake, the calves have 
got out of the pen’—went out and chased 
them in again; gathered the eggs and locked 
the stable, back to the house and set the table, 
cooked a supper that was delicious, and after- 
ward washed up all the dishes; fed the cat 
and sprinkled the clothes, mended a basketful 
of hose; then opened the organ and began to 
play, ““When you come to the end of a perfect 
day.”-—Kalends. 
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Insect Control Goes With Fertilizer Plan 
(From page 23) 


twice before the square formed. He 
did not dust again until the bollworms 
hit; however, it was not followed 
through in its entirety since the trac- 
tor harmed his crop of grown bolls. 
It appeared that the dust he put on did 
more harm than good, since the ex- 
cessive late July rains assured excellent 
weather for the bollworm. Actually, 
the build-up of beneficial insects helped 
more than poison in controlling these 
worms, especially since the weather pre- 
vented five-day intervals of dusting. 
Cleveland reported positive evidence of 
beneficial insect build-up. 

His neighbor, Richard Redus, who 
was runner-up to Clark in the State 
contest with 613.8 pounds of lint per 
acre, followed the same pre-square dust- 
ing schedule but used a different 
amount and grade of fertilizer. He 
used 300 pounds of 8-8-8 per acre on 
land following cotton. Last year he 
made 3% bales of cotton on 23 acres. 
He did not follow the complete fertili- 
zer, dusting program as that in 1949 on 
the five-acre demonstration. He made 
23 bales on 28 acres in 1949, dusted 
it all pre-square, but did not use fer- 
tilizer on all of this cotton. 


These two demonstrations and all the 
others except one were on soils nor- 
mally considered marginal cotton-pro- 
ducing soils of the County. They are 
light-textured soils overlying a dense 
claypan and tend to be droughty. They 
are inherently low in fertility and re- 
quire annual applications of fertilizers 
to make any kind of profitable crop. 
Normally these soils are considered 
potash-deficient and cotton develops 
what is locally called “greyland rust.” 
The leaves scorch along the outer edges 
and finally fall off along about maturity 
time. This prevents the bolls from fill- 
ing out and causes a reduction in yield 
and grade. 

The 8-8-8 and 4-8-8 fertilizers are be- 
coming increasingly popular with these 
farmers as a fertilizer that helps relieve 
this “rust” situation. Soil tests have 
shown that this shortage exists and as 
a result more and more farmers are 
going to these grades high in potash. 
Many acres that have never before re- 
ceived any applications of fertilizer will 
be fertilized next year. These twelve 
farmer demonstrators have shown that 
insect control is a must in achieving 
maximum yields with these fertilizers. 


Tall Fescue in the Southeast 
(From page 11) 


solute essentials. In a great many 
cases, legumes have starved out of the 
mixture, and fescue has been said to 
have crowded the legumes out. Tall 
fescue and reseeding crimson clover 
were seeded together on poor, cherty 
upland near Dalton, Ga., in the fall of 
1947. In checking the volunteer stand 
of clover in December of 1949, it was 
observed to be patchy. A natural as- 
sumption was that the fescue was 
crowding the clover out, but on closer 


A 


examination it was found that the thick 
patches of clover were where the fescue 
was most vigorous. This indicated that 
the greater fertility in these patches was 
an important factor in keeping the 
clover in the mixture. 

Grazing has appeared to be an im- 
portant factor in maintaining a balance 
between fescue and ladino or other 
legumes. At seasons when either plant 
tended to dominate, grazing appeared 
to reduce competition and helped to 
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keep the sod in balance. Examples have 
been observed where annual lespedeza 
in mixtures with fescue was not grazed 
during the summer. The lespedeza 
grew so vigorously that it overtopped 
the fescue in mid-summer and reduced 
the vigor of the grass stand. In a 
few cases, grass stands were severely 
thinned by this competition. 

Fescue has been seeded on a good 
many old stands of sericea and this 
mixture has looked promising on up- 
lands where shallow-rooted plants usu- 
ally are severely damaged by summer 
drought. This mixture appears to be 
best adapted under pasture conditions 
where both plants are grazed down so 
that neither can dominate. Sometimes 
sericea has been mowed for hay in 
the summer and the fescue pastured 
during the winter. Where sericea was 
left uncut and ungrazed during the 
entire summer and harvested for seed 
in the fall, fescue stands were severely 
thinned during the latter half of the 
summer. Likewise, where fescue was 
fertilized heavily with nitrogen in the 
spring and left for a seed crop, the 
very heavy grass turf has weakened the 
stand of sericea. 


Other Mixtures 


Wild winter peas (also called Caley 
or Singletary peas), sweet clover, and 
several other legumes have shown 
promise in mixtures with fescue. A 
principle that has become more evident 
as we have gained further experience 
with this new grass has been that 
legumes to be grown with fescue must 
be selected on a basis of their adapta- 
tion to the soil. In one part of a state, 
or even a county, soils may be of lime- 
stone origin and tvell-adapted to ladino 
clover. In another part of the county, 
soils may be derived from sandstone 
and either annual or sericea lespedeza 
may be the best legume for use with 
fescue. 

It is doubtful whether anyone can 
tell how long a stand of tall fescue is 
going to last on a particular soil. The 
very old sod that has been on the 
Suiter farm in the mountains of eastern 
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Kentucky for 50 or more years would 
lead to the assumption that a fescue 
sod may last almost indefinitely. Under 
different soil and grazing conditions, 
a sod may be much less permanent. 
All that we have seen to date indicates 
that a sod will last a good many years 
if fescue is grown with an adapted 
legume and the soil is treated ade- 
quately to maintain the legume in 
vigorous condition. The rate of graz- 
ing also appears to be quite important. 
A few cases have been observed where 
good stands of fescue on well-adapted 
soils were grazed so closely that almost 
every plant was killed. 


Disease Injury 


Disease may be a more serious prob- 
lem in the Lower South than it has 
been in Kentucky and other parts of 
the Upper South. A recent report 
from Louisiana of severe damage to 
fescue by helminthosporium is the first 
time very serious disease injury has 
been reported. Most of the leaf dis- 
eases that have been observed appeared 
to be much less severe on good land 
where fescue was well supplied with 
nitrogen than on poor land where the 
grass was starved for nitrogen. L. L. 
Patten of Lakeland, Ga., has noted 
that fescue he planted following a 
manure crop such as crotalaria or hairy 
indigo was more vigorous and less 
affected by helminthosporium and 
other diseases than it was on similar 
land where the manure crop did not 
precede the fescue. 

Our experience to date has led to 
the opinion that fescue for winter pas- 
ture must be protected from grazing 
from late summer until winter grazing 
is to begin. Fescue remains green 
enough during cold weather to be eaten 
readily by livestock, but it makes al- 
most no growth when the temperature 
is below about 65 degrees. If stock 
are removed in late summer, grass in 
a mixture with a good stand of clover, 
or with an application of nitrogen fer- 
tilizer, should have 8-10 inches of leafy 
growth by the time cold weather be- 
gins. Sample areas in a field of fescue 
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and Louisiana white clover were har- 
vested for yield in west Tennessee in 
the late fall of 1948. The yield in terms 
of cured hay was a little more than 14 
tons per acre. 

We need more information about the 
use of nitrogen fertilizer where fescue 
is grown in mixtures with legumes. 
The white clovers and other legumes 
supply enough nitrogen to keep the 
fescue green, but not enough for maxi- 
mum growth. Further experience 
must be gained before we can tell 
whether applications of nitrogen will 
stimulate the grass to such vigorous 
growth that the legumes will suffer 
more severe competition. 

Those of us who have had an oppor- 
tunity to study tall fescue in Soil Con- 
servation Service nurseries and on hun- 
dreds of farms believe it is a good 
grass. Farmers likewise believe it is 
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a good grass. They have shown this 
by expanding their acreage as rapidly 
as seed was available. Many of them 
started with five acres or less for ob- . 
servation and have increased their 
plantings to several hundred acres. 
Tall fescue is not a “wonder grass” that 
is going to replace all others. It prom- 
ises to be very useful in the land-use 
phase of soil and water conservation 
planning. It will do several conserva- 
tion jobs on both grazing land and 
cropland. We have not had well- 
adapted, perennial grasses to do these 
jobs in most parts of the Southeast. 
Several other kinds of pasture will be 
needed, in addition to fescue, before 
we reach the desired goal of year-round 
green pastures. It is our hope that 
this progress report may be helpful to 
others who are studying the tall fescues. 


Tree Symptoms and Leaf Analysis 
(From page 22) 


been effected in two years, although 
there are still plenty of potassium- 
deficiency symptoms apparent. How- 
ever, foliage color and new growth 
were greatly improved and most of 


Fig. 6. Pear fruits showing typical size comparison. 


the crop sized up uniformly to No. 1 
fruit. Analysis on a comparable leaf 


sample now shows: Potassium in the 


leaves—0.43°%. 


(Right) Potash- 


(Left) Potash-deficient trees. 
treated trees—Agnew, California, area. 
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While this does not show a large 
figure for potassium, it is still a 200°% 
increase and in our experience with 
. other kinds of trees, notably almonds, 
this much of an increase is enough to 
effect a great improvement. Although 
we have not had as much experience 
with the pear as with other fruits, we 
feel that potassium optimum may be 
at a lower level than for the prune, 
probably .75 to 1% K in leaves col- 
lected late in July. 

Where potassium is deficient, a mas- 
sive application will be sufficient for at 
least five years. This brings the cost 
per annum down to that of most fer- 
tilizer applications and lower than 
some. 

The amount of each element which 
might be found in a leaf will vary dur- 
ing different portions of the growing 
season. For this reason, samples for 
accurate comparison must be collected 
at approximately the same time each 
year. 

The percentage of potassium, phos- 
phorus, and nitrogen increases to a 
point of time in relation to crop ma- 
turity and then decreases with the age 
of the leaf. Calcium, magnesium, 
sodium, and chlorine increase with the 
age of the leaf. There is a period dur- 
ing the summer when these changes 
are at a minimum. This generally 
occurs between June 15 and August 15, 
and is the most desirable period for leaf 
sampling. Roughly, leaf samples are 
best taken about one month previous 
to crop maturity of each species being 


sampled. 


Sampling of Leaves 


In general 100 leaves of the deciduous 
fruits will supply sufficient material for 
all analyses. More leaves may be de- 
sirable where they are small, as in the 
case of almonds. It should be carefully 
noted that the leaves which are selected 
to make up the sample for comparison 
should be as near the same age as pos- 
sible. 

In the case of prunes, apricots, al- 
monds, apples, and pears, the leaves 
should be collected only from the spurs. 
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Peach and nectarine leaf samples 
should be collected from the basal por- 
tion of the current season’s growth. 

The number of trees to be sampled 
will depend on the nature of the study 
and the number of trees involved. 

Where a study of potassium is of 
primary interest, a sample made up of 
10 spur leaves from 10 trees affected, 
or a sample of 20 leaves from 5 trees 
should be taken. A sample of 100 
scorched leaves from one or more trees 
is advisable. It is most important that 
a sample from known good trees be 
taken to serve as a check. All leaves 
should be of the same age and taken 
from the same location throughout the 
sampling. 

Growing Demand 

There is a growing demand for leaf- 
analysis service by commercial labora- 
tories to be run for a nominal fee. This 
is as it should be, and as a result, there 
are a number of laboratories making 
chemical leaf analyses in California. 

Any leaf tests, however, that do not 
conform to proper timing and uniform 
selection of leaves and uniform labora- 
tory procedure will be of little value 
to growers for comparison in determin- 
ing their trees’ need for supplemental 
potassium. 

Unless leaf-sampling practice is stand- 
ardized by all commercial laboratories, 
a confusion of information will result. 
It has been suggested by the Division 
of Pomology, University of California, 
Davis, that if all commercial testing 
laboratories would adopt standard 
methods of analysis and a uniform sys- 
tem of reporting, the interpretation of 
reports of analyses would be greatly 


clarified and simplified. 
Exploratory Work 


As far back as February 1946, the 
Division of Pomology had completed 
the analyses of 23,000 leaf samples in 
the process of establishing critical leaf 
values which can be associated with the 
nutritional status of fruit trees. These 
levels are now used as a comparative 
reference in the interpretation of cur- 
rent leaf analyses, which emphasizes all 
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the more the importance of uniform 
sampling and reporting methods. 
“Formally we supplemented our 
soil analyses with leaf analyses; today, 
we supplement our leaf analyses with 
soil analyses,” according to Dr. Lille- 
land. He continued by saying, “Both 
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are necessary for a complete under- 
standing of nutritional problems, but 
leaf analyses together with tree symp- 
toms are today the best criteria for 
studying nutritional problems in de- 
ciduous orchards in California.” 


Corn Is a Superior Crop 
(From page 13) 


cated in extreme southern Illinois in 
the rolling Ozarks Hill region. The 
general soil classification is yellow hill 
land. No limestone or additional or- 
ganic matter was added to the land. 
The good corn yield on this land in 
1949 might be in part attributed to 
favorable rains at just the right time 
during the growing season. 

TABLE III.—PROPORTIONS OF GRAIN, 


STALKs, Coss, AND GRAIN YIELD AT 
THE DIxon SprRINGS STATION 1949. 





Grain 
bu/A 


Part of 


Fertilizer 
crop 





Grain 
Stalks 
Cobs 


0-20-20 200 Ibs..... 


Grain 
Stalks 
Cobs 


8-8-8 200 Ibs..... 


(ese 200 Ibs. . ‘| 
Cyanamide 837 lbs. } 


0-20-20 plowed under 
Cyanamide, plowed under 
8-8-8 put on at planting time. 


On the Dixon experiment field in 
northern Illinois the corn grain made 
up 51.6% of the crop in 1948 with an 
acre yield of 109 bushels. On this field 
the soil organic matter had been re- 
plenished by nearly 40 years of crop 
rotation, residues added along with 
limestone, rock phosphate, and muriate 
of potash (RLrPK). To this land were 
added 400 pounds of ammonium sul- 
phate and here the percentage of grain 


was 49.2% and the acre yield went up 
a few bushels to 115. This additional 
nitrogen under these conditions gave 
only a slight decline in the percentage 
grain and a corresponding small in- 
crease in the percentage of stalks and 
cobs. This soil on the Dixon field is 
mainly Muscatine silt loam, one of the 
best corn soils in Illinois. (Table IV). 


TABLE IV—PROPORTION OF GRAIN, 
STALKS, COBS AND GRAIN YIELD ON 
THE DIXON EXPERIMENT FIELD 1948. 





Grain 


Partof| g, 
bu/A 


Soil treatment 70 
crop 


RLrPK i 109 





Ammonium Sul- 
phate 400 lbs... .. 








R—crop residues, L—limestone, rP—rock 
phosphate, K—muriate of potash. 


Where everything is considered, 
American hybrid corn represents a re- 
markable agricultural development. 
The object of the crop is to produce 
grain with the minimum of stalk and 
cob growth. This it does very effec- 
tively. Apparently corn is adapted to 
variations in soil conditions better than 
other Midwest crops and grain pro- 
duction is not thrown out of balance 
by an oversupply of fertility. 








The Minor Element Problem 
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(From page 18) 


considerable value as sources of minor 
elements, since the sea contains traces 
of all the elements. In this connection, 
it would seem desirable that more study 
be given to the possibility of substitut- 
ing sea salt for the highly refined prod- 
uct now in common use. 

Within recent years a great deal of 
publicity has been given to organic 
farming as distinct from the type in 
which use is made of chemical ferti- 
lizers. In such a system, dependence 
is placed on manures and composts. In 
proportion as these organic materials 
can be accumulated and used, the avail- 
able supply of minor elements in soils 
can be maintained at higher levels than 
would be possible without specific addi- 
tions of salts of these elements to the 
soil. This is especially true in con- 
nection with the use of garden com- 
posts and sewage sludges that contain 
residues of plant products from all over 
the earth. The refuse of Brazilian 
coffee, Yucatan bananas, Florida 
oranges, Rio Grande Valley grape- 
fruit, California carrots, home-state 
crops, and home-garden produce all 
meet in the backyard compost pile. 
Sewage sludges contain minor elements 
in the form of medicinals and by-prod- 
ucts of chemical industries, sometimes 
in concentrations so high as to be in- 
jurious to plants growing on the soil 
to which they are applied. 


Lengthened Life Span 


It would seem that the people of the 
United States of America are not in 
dire need of minor elements, since our 
life-expectancy at birth is now over 65 
years. Yet if all man’s nutritional and 
other needs were met, his span of life 
might well be more than a century. 
Certainly a great many of the ills of 
man can be traced to food deficiencies 
of one sort or another. This no doubt 


could be remedied by giving more 
attention to balance and variety in the 
diet. 


In the absence of this, supple- 





mental use of both the major and 
minor mineral elements has helped in 
many cases. 

Most agricultural experiment stations 
now have one or more research projects 
that involve minor elements. In our 
soils department at New Jersey, seven 
of our graduate students are devoting 
themselves entirely to iodine, man- 
ganese, zinc, copper, molybdenum, co- 
balt, and nickel, respectively. Use is 
being made of radioactive forms of five 
elements. Similarly the several bureaus 
of the U. S. Department of Agriculture 
are concerned with this problem. The 
U. S. Plant, Soil, and Nutrition Lab- 
oratory at Ithaca, New York, is en- 
gaged primarily in the study of minor 
elements in relation to plant and animal 
nutrition. Johns Hopkins University 
recently received a grant of $500,000 
for this purpose. A number of com- 
mercial laboratories are being financed 
by industry in the study of minor ele- 
ments. Producers of pharmaceuticals 
are carrying on studies of these ele- 
ments as constituents of medicines and 
the same applies to the manufacturers 
of feeds. 

It is apparent that a great many 
people are concerned with one or an- 
other phase of the minor-element prob- 
lem. The most complete picture of 
the undertakings in this field of re- 
search is contained in a 1087-page vol- 
ume entitled “Bibliography of the Liter- 
ature on Minor Elements and Their 
Relation to Plant and Animal Nutri- 
tion, Fourth Edition,” published by the 
Chilean Nitrate Educational Bureau in 
1948. That volume contains abstracts 
from some 10,000 papers covering 45 
elements that had been published as 
of that date. 


Spectographic Laboratory 


Recently there has been widespread 
discussion about having a large cen- 
tral spectographic laboratory, operating 
on a mass-production basis, to which 
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anyone who desired could send samples 
of soils, plants, and animal parts for 
analysis as to their minor-element con- 
tent. There are many very attractive 
features in this. Among these might 
well be listed the rapidity with which 
the analyses could be made, the ac- 
curacy that should go with the best of 
equipment and with much practice, and 
the relatively small cost per analysis on 
such a large scale. 

It would seem that anyone who 
wants such analyses made should have 
access to such a laboratory. It is con- 
ceivable that many educated farmers 
would like more definite information 
about their soils and crops than their 
agricultural experiment station can pro- 
vide for them. A considerable num- 
ber of research workers themselves 
would make use of such a service. 

But there are several weaknesses in 
this procedure. The problems involved 
in choosing dependable samples are so 
great that even the best research men 
are troubled by it. Spectrographic 


Farming With 
(From 


as large as the first which then may 
be plowed in and corn, buckwheat, or 
some other crop may be seeded to be 
turned under for a fall crop such as 
wheat. 

The suggestion of Mr. Harlan’s that 
the rye be cut and let lie where it falls 
hints at his method of handling green 
manures. Perhaps a combination mulch 
and green manure would describe his 
method more clearly as he favors cutting 
a crop when in blossom, letting it lie 
where it falls, then a second crop will 
grow up through it to make additional 
green matter when the whole mass may 
be turned under or disked. This 
method of cutting the crop when in 
blossom and letting it lie he calls “sur- 
face mulching” and gives many reasons 
to support such a practice. 

In the first place, he writes, when 
green crops are raised to improve the 
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analyses of soils for minor elements are 
very difficult because of the mass of 
other mineral constituents in them, and 
they provide no clue as to the avail- 
ability of the supplies found. Interpre- 
tation of minor-element data is often 
very difficult because of the dearth of 
factual information concerning the 
quantities of minor elements required 
by plants and animals. 

For satisfactory results from such an 
enterprise, it would be necessary to 
have a highly capable director in 
charge. He would need some well- 
qualified assistants to keep in touch 
with research laboratories dealing with 
minor elements and to follow up all 
abnormal results to the end that de- 
pendable clues were developed. At 
best, however, such a laboratory would 
be of value only as a supplement to the 
vast amount of research required to 
determine the functions of these ele- 
ments and the quantities required for 
normal growth and health of plants 
and animals. 


Green Manures 
page 26) 


land it is not indispensable that they 
should be plowed in to accomplish this 
object. The quickest way to convert 
the green crop into money is to cut it 
down while in blossom and let the rains 
leach out the albuminoids and soluble 
materials. While the ground is thus 
shaded and while decomposition is 
going on, a second crop will spring 
up and add additional material. He 
also warns farmers not to waste time 
by mixing green manures deeply with 
the soil as combustion is the rapid con- 
dition of decay, and when green or 
other material is buried in the soil it 
may exclude oxygen and thus combus- 
tion may stop or be slowed up mate- 
rially. A piece of soil heavily shaded, 
he continues, by surface manuring ac- 
tually decomposes like a manure heap; 
that is, it undergoes a sort of putrefac- 
tion or chemical change which sets free 
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its chemical constituents, unlocks, as it 
were, its locked-up manurial treasures, 
and fits its natural elements to become 
the food of plants. Another advantage 
of cutting a crop and letting it lie is 
that it will check every weed that 
“might be concealed among it.” 

It was a very common practice among 
agricultural writers in those olden days 
to advise all persons having large farms 
in poor condition to sell one-half or 
two-thirds of their land and apply all 
of the money they received in manuring 
and improving the balance of their 
property. Mr. Harlan disagrees as he 
says that the poor land would bring no 
price and that a better way would be 
to seed the whole farm to clover, cut 
it when in blossom, and repeat this 
practice for several years until the land 
was improved, or better still to select 
a few acres and make those acres rich 
and productive first and then select a 
few more acres and do the same thing. 

If you have a field of 20 acres, and 
Mr. Harlan likes to use this size field 
for his illustrations, select 5 acres to 
be improved. First, seed entire acreage 
to clover—next, cut clover on the 20 
acres when in blossom and rake it onto 
the chosen 5 acres. The remaining 15 
acres will have a second crop of not 
less than 10 tons per acre which should 
be cut and also raked onto the same 
5 acres. This second cutting should be 
made about the first of August when 
the whole field should be given an ap- 
plication of fertilizer (plaster) and you 
will have at least 5 tons per acre by 
the middle of September which should 
also be cut and raked onto the same 5 
acres. These three dressings of clover 
will make altogether 525 tons of green 
manure concentrated on the 5 acres. 


Costs Involved 


Now as to costs, assuming that it will 
cost $1.50 per acre to cut and spread 
the clover, the total cost will be $30 for 
the 20 acres for the first cutting. The 
remaining 15 acres cut twice would 
bring the total to $75 and then adding 
the interest on the land $120 to that 
would make a grand total of $195. 
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Some of these costs would seem very 
low based on present wages but these 
are Mr. Harlan’s figures. Let us com- 
pare this rich deposit of plant food, he 
continues, with purchased stable manure 
at only $3 per ton for the manure and 
for the labor of spreading it on the land. 
The 525 tons of green clover contain 
6,300 pounds of nitrogen, 1,312Y, 
pounds of phosphoric acid, and 4,725 
pounds of potash, which is about twice 
as much nitrogen and about the same 
amounts of phosphoric acid and potash 
as in 375 tons of stable manure. The 
375 tons of stable manure would cost 
$1,125 for the 5 acres as compared with 
the cost of the clover, leaving a balance 
in favor of the clover of $930 which is 
a significant difference even to the 
statistical experts. 

In improving the land with buck- 
wheat, he advocates somewhat the same 
method except that he would seed the 
entire 20 acres to buckwheat and rye 
as soon as any grain crop is off in 
July. He would let these two crops 
remain on the land during the winter 
as one crop will act as a mulch for the 
other and both together will protect 
and improve the soil. By the middle of 
May the rye will be in blossom and 
should be carefully cut down. Then a 
second crop will spring up and in 6 to 
8 weeks may be as large as the first. 
Plow all together and by the first of 
August put in corn as a mulch for 
wheat. Thus we have four green crops 
and wheat. 


Favoring Surface Mulch 


Summarizing the points brought out 
by Mr. Harlan in favor of surface mulch- 
ing we find that by leaving the mulch 
on the ground the soil will lose noth- 
ing by evaporation and one rain in May 
will ensure the crop against drought: 
green manures by their ability to collect 
and preserve moisture on the surface 
render an immense assistance in the 
growth of the organic world; surface 
mulching shades the ground; the rains 
leach out the albuminoids and soluble 
solids and they are carried into the soil; 
the land is more easily worked, that is, 
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it is easier to plow or disk; weeds will 
be checked and the soil will be vastly 
improved. 

Mr. Harlan stresses firming the seed- 
bed and offers many examples con- 
firming the benefits to be derived from 
rolling or in some way firming the seed- 
bed. He relates one instance which 
occurred during the Civil War when a 
Northern army of 18,000 men encamped 
on a Southern field of growing wheat. 
When they left there was hardly a 
blade of wheat showing and the ground 
was packed so solidly that it resembled 
a public road. Yet when spring came, 
the wheat came forth with vigor and 
produced such a crop that the good 
people in the neighborhood declared 
that Providence had taken special care 
of it because it had been trodden down 
by unrighteous feet. 

Another interesting illustration he 
cites had to do with a retired sea 
captain who tried to grow some tobacco 
for “home consumption.” Right after 
he had sown the seed, a gang of young- 
sters held a dance on the field one night. 
They not only danced all over the field 
but they tramped and tramped so that 
the ground was packed as hard as a 
surfaced road. What the captain said 
the next morning when he saw what 
the kids had done is not stated, but to 
his astonishment every seed seemed to 
sprout and grow and he had a fine crop. 
Every year thereafter the old sea dog 
tramped the field himself. 


Manure Expensive 


For a farmer to keep livestock for the 
manure is mighty poor business accord- 
ing to Mr. Harlan and he minces no 
words in condemning the practice. He 
is helped out by that Model Farmer 
of England, Alderman Mechi, who says 
that “if stock is too dear or you are 
short of capital, plow in green and root 
crops.” However, Mr. Harlan advises 
the careful handling and applying of 
manure if one does have livestock and 
he says that it should be applied on the 
surface of the ground and not plowed 
under. If one does keep livestock, Mr. 
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Harlan advises the soiling system rather 
than pastures and in that he is in accord 
with Horace Greeley who condemned 
pastures to the nth degree. Green plants 
can be converted into plant food without 
undergoing the process of digestion in 
the stomachs of cattle. Neither is the 
conversion of vegetable matter into 
manure necessary. 

One year for many miles around Wil- 
mington the pasture fields were brown 
and bare. The grass was nearly dead 
due to a lack of rain as no “deep wet- 
ting rain” had occurred for two months. 
Yet the corn that had been sown for 
soiling still showed signs of growth 
and, although its growth might have 
been shortened, there was still plenty 
of fodder. Sudan grass sown also for 
soiling was in fair to good condition. 

In regard to soiling versus pasture 
Mr. Harlan says that with green crops 
and no grazing one does not need fences 
and in his opinion fences are an abomi- 
nation. In the Yearbook of Agriculture, 
he does not say what year, a Mr. Wells 
writes, “The amount of capital em- 
ployed in the construction and repair 
of fences in the United States would 
be deemed fabulous were not the esti- 
mates founded on statistical facts which 
admit of no dispute.” Burknap, a 
writer on farming topics, says, “You 
will scarcely believe me when I say 
that the fences of this country cost 
more than 20 times the amount of 
specie that is in them.” 


Proper Diet 


Included in this book on Green 
Manures are chapters on a proper diet 
for humans, a discussion on the neces- 
sity of preserving bird life to control 
the insects, and a chapter on orchards. 
Harlan advises that fruit trees of every 
kind should be set in a rich field well 
set with clover, and in June the clover 
should be cut and spread around the 
trees asa mulch. Leave a space around 
each tree so as to prevent the mice from 
establishing a nest. This mulch should 
last for three or four years and during 
this time the clover should be cut and 
let lie where it falls. 
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In discussing proper eating, a subject 
which he says he has been studying 
for 40 years, Harlan is very definite 
that people eat too much bread in 
proportion to other foods. The propor- 
tion of minerals and carbohydrates 
should be carefully observed. Too much 
bread causes many ills as it introduces 
too much carbon and hydrogen into 
the blood; so bread, butter, lard, sugar, 
and fat must bear a wise proportion to 
the lean meats and to the fruits and 
vegetables one eats. 

Very little mention is made by Mr. 
Harlan regarding fertilizers in his book, 
but his favorite fertilizer seems to be 
plaster. He quotes Mr. Lawes in that 
“potash is generally found in sufficient 
quantity in the soils and the artificial 
supply is not required,” but he is not 
in agreement with this statement. He, 
Mr. Harlan, advises us to use all the 
wood ashes we can procure at a reason- 
able price, particularly on sandy land, 
for potash is greatly needed on that 
kind of soil. He brings out the point 
that when a farmer employs green 
manures and also applies fertilizer that 


traditions and customs, prejudice and 
poverty. Technical assistance may 
mean a hand hoe and a good shovel 
and a disinfecting crew rather than a 
course in tractor operation or a seminar 
in economics. That is, we can be too 
strict in the way we interpret this as- 
sistance, and allow the technique to 
outrun the practice. We can easily 
load up with more “professors” than 
we have progressors getting their bene- 
fit. Beware of letting American en- 
thusiasm run too loose with panaceas! 
Especially if we operate in a foreign 
land. 

But here we must halt by the road- 
side and remember that up ahead there 
may be some nasty doings with guns 
and bazookas. All this planning for 
technical aid to raise human-living 
hopes is mainly set up to work in 







Hope and Promise 
(From page 5) 
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the increased crop, which could have 
been secured with green manures with- 
out any fertilizer, would be credited to 
someone’s “nitrogenized superphosphate 
of lime” or some other fertilizer. 

A rather unique method of estimating 
the cost of green manure is employed 
by Mr. Harlan in that he says in com- 
puting the cost of raising green crops 
for manure we must not deduct the 
cost of plowing and harrowing from the 
value of the green dressing because 
tillage is a manure and often the very 
best manure we can apply to many 
fields especially to heavy clays. Mechi 
also agrees that “frequent tillage is 
our best and cheapest manure.” 

Perhaps a concluding statement could 
be this: After a farmer has learned the 
advantages to be derived from green 
manures, Mr. Harlan says, “With this 
knowledge accepted as a great truth 
the careful farmer will always employ 
a trustworthy collector of Nature’s 
manurial treasures and among these 
he will find by long experience that 
red clover stands in the highest rank.” 





I should perhaps say 


peaceful times. 
“relatively” peaceful times. What 
about the outlook for all these brave 
programs if the world plunges back 
into the abyss of war? What will 
FAO do then? 

If the conflict were bad and wide 
spread and the struggle should be pro- 
longed, then many nations now pay- 
ing part of the cost of FAO might be 
obliged to use all their resources for 
defense, or become impotent to con- 
tribute because of being conquered 
and overrun. I really have some doubt 
that FAO would be fully endorsed by 
our own munificent Congress in case 
of outright global engagement. 

Another alternative is that FAO 
might get enough money from us and 
a few of the old stand-bys to hobble 


along with a skeleton staff, including 
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the janitor, the messenger to ECA and 
USDA, and the director-general and 
the bulletin editor. But nobody in 
FAO could do much research or visit 
the underprivileged or plan for to- 
morrow. All the work done hitherto 
would get moldy and a new start 
might be hard to make in your day or 
mine. 


OW there is still one more possi- 

bility to consider in wartime. The 
war-torn world would need to establish 
food pools and resources, set up priori- 
ties, keep food moving where needed, 
prevent waste, and, in short, perform 
a job like that of the International 
Emergency Food Council. The brass- 
hats might direct things, but the spade 
work would have to be handled by food 
experts. Maybe this is where FAO 
fits into the war picture. 

Postwar desolation and hunger would 
be so great that some big and cap- 
able organization would be necessary. 
Whether that duty would devolve 
upon FAO is purely conjectural. 

Returning to the field of present 
facts, it strikes me that when we spend 
so much funds and time on overseas 
propaganda in behalf of the demo- 
cratic way of life and the advantages 
of existence in a land of plenty—and 
of waste—we may be sadly overlook- 
ing a basic point where FAO and its 
allies might afford a goodwill demon- 
stration. We point with vocal pride 
in these overseas broadcasts to our 
superlative possessions and happy 
families and full larders. Now it 
would seem likely that when those 
who don’t have a fractional part of 
such advantages listen in on such 
speeches they could become bitter and 
envious. Envy breeds hate. 

What are we doing, on the other 
hand, to prove that there is a way for 
the ones who do not have these things 
to get them—good food, enough cloth- 
ing and shelter, and a little hope? 
Time was when foreigners without a 
decent chance to improve their lot 
could pack up and sail over here to 
get that chance. Those immigrants 
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who came here established themselves 
firmly and some of them are our own 
ancestors. But the doors are no longer 
open so wide for the beaten and dis- 
couraged foreigners, even though the 
metal tablet on the statue of liberty 
says so. Yet they are closer to us in 
terms of distance and time than ever 
and are therefore part of our com- 
munity. Unless they get help and 
gradually lift themselves out of chaos 
and fear, we are not going to dwell 
safely in this snug little corner alone. 

So we have to do things differently. 
We have to show them how it may be 
possible to develop skill and resource- 
fulness on their own hook, using some 
of the methods we have used—techni- 
cal, mechanical, maybe political. To 
set up these information agencies now 
is not going to be so hard as though 
we had no international setups with 
which to reach out and get to these 
people on their own terms and with 
their own language. 


BELIEVE that the Voice of America 

and such overseas efforts might do 
themselves proud and be a lot more 
effective if they tried to tell these be- 
wildered folks that Uncle Sam is en- 
dorsing FAO and all it stands for— 
short of that trade scheme we men- 
tioned; and that this nation wants to 
see a square deal and more productive 
power in the small, impoverished, and 
backward lands. It would not be 
enough just to say that we believe in 
these things that make for better human 
dignity and hope. It must be followed 
up with action. Maybe not just ap- 
propriating a lot more billions, but in 
making a few millions already provided 
go further and faster and more effec- 
tively than they do now. 

It’s always so easy here to think 
that when the money is provided by 
Congress then the average citizen need 
do nothing until the scheme falls 
through or peters out—and then it’s 
his cue to holler and throw dead cats 
around. We are great beginners, but 
we often fail on the follow-up. 

There are stones in the path to be 
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smoothed away. Many folks here, as 
well as in the member nations of the 
UN organization, wish to see improve- 
ments carried out by separate nations 
themselves instead of by concerted in- 
ternational machinery. The hard and 
soft currency divisions make realistic 
reform more tedious to negotiate and 
bring to pass. There are also diverse 
opinions between countries who are 
really contributing financially to the 
picture and others who merely get the 
grants and benefit by them. 

Fortunately, the stronger position of 
the United Nations since the Korean 
tide has turned things more toward 
eventual peace has helped the position 
of FAO in many respects. It has not 
settled its budget vexations or decided 
the location of the official headquarters 
entirely, but these matters will prob- 
ably be worked out fairly well after 
the November meeting of the delegates 
in Washington. 

Whatever opinion we retain as to 
the future of FAO and whatever plans 
we discuss pro and con about succor 
for the weak and weary, at least we 
know that a closer unity and a better 
“big-team hitch” has been arranged 
than we ever had before in world 
affairs. 

FAO has sent a doughty, resolute, 
elderly, bronze-faced Oregon ranchman 
into the far corners of the universe to 
look into the weazened face of want 
and step across the ditches of despair 
and ignorance. He has had first-hand 
contact with the sufferings and the 
maladjustments due to war, neglect, 
greed, indifference, and cruelty. This 
prophet of FAO has no secret aims to 
promote and no ruthless aggression to 
foster. He is an example of a thought- 
ful, practical idealist, such as we breed 
in large numbers in America—con- 
trary to the Moscow theme. He has 
both firm feet on the ground. AIl- 
though over three score and ten, he 
is vigorous and alert. He can sit out 
as many “conferences” as the younger 
chaps and come forth jaunty and ready 
for more argument. 

Some of his friends of the old days 
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refer to this leader of the FAO as 
“Almighty Dodd.” Some of the fol- 
lowers of ancient leaders looked to their 
prophets and elders as one would 
toward a representative of the Divine 
plan. If work for the best interests of 
mankind and the real needs of our 
times is any criterion, then leaders of 
such single and devoted purpose do 
really stand for something beyond the 
routine affairs of life. If they are 
tough, hard-bitten, rocklike men who 
know the false from the workable and 
can sift the chaff out of all the grist 
and keep the kernels—we feel safer 
about the movements in their trust. 

If FAO should change leaders and 
elect some unknown and untried per- 
sonality, it might be a temporary set- 
back. But the movement itself needs 
to be made so practical and effectual 
that the absence of any one element of 
its spiritual force or personal leader- 
ship need not cut its power for good. 
The only way we can see to that is to 
mix into the business ourselves. If we 
just leave it all to a few economists and 
travelers and experts who hover around 
Washington or Paris or Hong Kong, 
and do not come to adopt the FAO as 
a vital leg of our farm progress, it may 
fritter away and never be replaced. 

Fortunately, the major American and 
most of the foreign agricultural so- 
cieties in the western nations have put 
themselves behind the aims and pur- 
poses of FAO. This makes it easier 
for ordinary individual farmers to join 
in and take some part, however humble. 
This is not a short, temporary attack 
on the enemy. It is a long grind 
of persistent activity. It will take 
patience and wise counsel and careful 
avoidance of pitfalls and blunders. It 
is not a hullabaloo of noise and fire- 
works, but a steady sweep of silent but 
hopeful power. 

Let’s change the meaning of FAO 
to spell “forward against obstacles.” 
It it falters and dies, the farmers of 
Iowa, Kansas, and all the rest of rural 
America will have lost as much as those 
who have never used a tractor or filled 
a silo or ridden in a brand new car. 


Spergon 


Reg. U.S. Pat. Of. 


It’s the yield 


that counts! 


Earlier planting, better stands, 
stronger, sturdier plants, and bet- 
ter yields often result from the 
use of Spergon. 

Alfalfa, beans,corn,lima beans, 
peas, sorghum and soybeans 
ought to be protected in most 
growing areas. 

Added advantages of Spergon 
include: 

1. Seed lubrication for easier 
planting 

2. Compatibility with legume 
bacteria (inoculation) 


FORMULATIONS AVAILABLE: 
SPERGON: 
Dry powder for dust seed treatment 


SPERGON-SL: 
Dry wettable powder for slurry 
seed treatment 


SPERGON-DDT: 
Dry powder for dust seed treatment 


SPERGON-DDT-SL: 
Dry wettable powder for slurry 
seed treatment 


UNITED STATES 
RUBBER COMPANY 


Naugatuck Chemical Division 
NAUGATUCK, CONNECTICUT 




































































AVAILABLE LITERATURE 







The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Circulars 


Tomatoes (General) 
Asparagus (General) 
Vine Crops (General) 


Sweet Potatoes (General) 
Better Corn (Midwest) and (Northeast) 
The Cow and Her Pasture (General) 


Reprints 


F-3-40 When Fertilizing, Consider Plant-food 
Content of Crops 

S-5-40 What is the Matter with Your Soil? 

J-2-43 Maintaining Fertility When Growing 
Peanuts 

Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

FF-8-43 Potash for Citrus Crops in California 

A-1-44 What’s in That Fertilizer Bag? 

QQ-12-44 Leaf Analysis—A Guide to Better 
Crops 

P-3-45 Balanced Fertility in the Orchard 

Z-5-45 Alfalfa—the Aristocrat 

GG-6-45 Know Your Soil 

O0O-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 

ZZ-11-45 First Things First in Soil Fertility 

H-2-46 Plow-Sole Placed Plant Food for Bet- 
ter Crop Production 

T-4-46 Potash Losses on the Dairy Farm 

Y-5-46 Learn Hunger Signs of Crops 

AA-5-46 Efficient Fertilizers Needed for Profit 
in Cotton 

WW-11-46 Soil Requirements for Red Clover 

ZZ-12-46 Alfalfa— A Crop to Utilize the 
South’s Resources 

A-1-47 Fertilizing Vegetables by Applying 
Fertilizer to Preceding Cover Crop 

I-2-47 Fertilizers and Human Health 

P-3-47 Year-round Grazing 

T-4-47 Fertilizer Practices 

x Tobacco 

AA-5-47 The Potassium Content of Farm 
Crops 

TT-11-47 How Different Plant Nutrients In- 
fluence Plant Growth 

VV-11-47 Are You Pasture Conscious? 

R-4-48 Needs of the Corn Crop 

X-6-48 Applying Fertilizers in Solution 

AA-6-48 The Chemical Composition of Agri- 
cultural Potash Salts 

GG-10-48 Starved Plants Show Their Hunger 

OO-11-48 The Use of Soil Sampling Tubes 

TT-12-48 Season-long Pasture for New Eng- 
land 

B-1-49 Hardening Plants with Potash 

E-1-49 Establishing Bermuda-grass 

F-2-49 Fertilizing Tomatoes for Earliness 
and Quality 

J-2-49 Increasing Tung Profits with Potas- 
sium 

L-3-49 The Development of the American 
Potash Industry 

N-3-49 Are You Shortchanging Your Corn 
Crop? 

CC-8-49 Efficient Vegetable Production Calls 
for Soil Improvement 

EE-8-49 Why Use Potash on Pastures 


for Profitable 
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GG-10-49 What Makes Big Yields 

HH-10-49 Sesame—New: Oilseed Crop for 
the South 

KK-10-49 An Approved Soybean Program 
for North Carolina 

MM-11-49 Things Learned From 1949 NE 
Green Pasture Program 

QQ-11-49 Some Fundamentals of Soil Build- 
ing 

RR-11-49 Alfalfa as a Money Crop in the 
South 

SS-12-49 Fertilizing Vegetable Crops 

TT-12-49 Grow Lespedeza Sericea for Forage 
and Soil Improvement 

UU-12-49 Pacific Northwest Knows How to 
Grow Strawberries 

A-1-50 Wheat Improvement in Southwestern 
Indiana 

B-1-50 More Corn From Fewer Acres 

C-1-50 Fertilizer Trends in South Carolina 

D-1-50 Know Your Soil. I. Delanco Sandy 
Loam 

E-1-50 More Fish and Game 

F-1-50 A Simplified Field Test for Deter- 
mining Potassium in Plant Tissue 

G-2-50 Fertilizer Placement for Vegetable 
Crops 

I-2-50 Boron for Alfalfa 

J-2-50 Use Crop Rotations to Improve Crop 
Yields and Income 

K-3-50 Metering Dry Fertilizers and Soil 
Amendments into Irrigation Systems 

L-3-50 Food For Thought About Food 

N-3-50 Can We Afford Enough Fertilizer to 
Insure Maximum Yields? 

0-4-50 Birdsfoot Trefoil—A Promising For- 
age Crop 

P-4-50 Potash Production a Progress Re- 
port 

R-4-50 Know Your Soil. II. Evesboro Loamy 
Sand. III. Sassafras Sand 

S-4-50 Year-round Green 

T-5-50 Physical Soil Factors Governing Crop 
Growth 

U-5-50 Reseeding Crimson Clover Adds New 
Income for the South 

V-5-50 Potassium Cures Cherry Curl Leaf 

W-5-50 The Production and Utilization of 
Perennial Forage in North Georgia 

X-5-50 Fertilizers Help Make Humus 

Y-6-50 Further Photographic Hints for Agri- 
cultural Workers 

Z-6-50 Potash Tissue Test for Peach Leaves 

AA-8-50 Alfalfa—lIts Mineral Requirements 
and Chemical Composition 

BB-8-50 Trends in Soil Management of 


Peach Orchards 
CC-8-50 Bermuda Grass Can Be Used in Corn 


Rotations 
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FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.) 

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 

The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 

Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) 

Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 

Potash Production in America (Silent, running time 40 min. on 400-ft. reels.) 

In the Clover (Sound, running time 25 min. on 800-ft. reel.) 


OTHER 16 MM. COLOR FILMS AVAILABLE ONLY FOR TERRITORIES INDICATED 


South: Potash in Southern Agriculture (Sound, running time 20 min. on 800-ft. reel.) 
Midwest: New Soils From Old (Silent, 800-ft. edition running time 25 min.; 
1200-ft. edition running time 45 min. on 400-ft. reels.) 
— oe Placement of Fertilizers (Silent, running time 20 min. on 400-ft. 
reel. 
Ladino Clover Pastures (Silent, running time 25 min. on 400-ft. reels.) 
Potash From Soil to Plant (Silent, running time 20 min. on 400-ft. reel.) 
Potash Deficiency in Grapes and Prunes (Silent, running time 20 min. on 
400-ft. reel.) 
~~ Citrus Quality to Market (Silent, running time 25 min. on 800-ft. 
reel. 
Canada: The Plant Speaks Thru Deficiency Symptoms 
The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 


DISTRIBUTORS 


Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 
Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, orth Carolina. 
Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma. 
Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois. 
West: Department of Visual Education, University of California, Berkeley 4, 
California. 
Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 
ington. 
Canada: Nationa! Film Board, Ottawa, Ontario, Canada. 


IMPORTANT 


Request should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor 





A pessimist is a man who wears a belt 
and suspenders at the same time. 
* * * 


A sensible girl is not as sensible as she 
looks because a sensible girl has more 
sense than to look sensible. 

* * * 


“And what are your grounds for 
divorce?” 

“Joe snores, Your Honor.” 

“How long have you been married?” 

“A week.” 

“Divorce granted; you shouldn't 
know whether he snores or not.” 

* * * 


Two negroes were talking about a 
recent funeral where there had been a 
profusion of floral tributes. 

Said one: “When I die I don’t want 
no flowers on my grave. Jes’ plant a 
good old watermelon vine; and when 
she get ripe you come dar, and don’t 
eat it, but jas’ bust it on de grave, and 
let de good old juice dribble down 
through the ground.” 


* * * 


Collector—“Will you give something 
to the Old Ladies’ Home?” 
Citizen—“With pleasure —I’ll send 
my mother-in-law right over.” 
** * 


A little boy boarded the streetcar 
wearing long pants. The conductor 
charged him full fare. At the next 
stop a little boy boarded the streetcar 
wearing short pants—half fare. Next 
stop, a young lady entered the street- 
car and the conductor collected no fare. 

No! No! She had a transfer. 
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We leave a good party reluctantly 
and get up the next morning even more 
reluctantly, wondering what there was 
about the party that made us so re- 
luctant to leave.-—Bagology 


* * 


Blonde: “Sorry, soldier, but I never 
go out with perfect strangers.” 

Soldier: “Don’t worry about that, 
babe, I ain’t perfect.” 


* 


* * * 


A man was driving in the country 
one day, and he saw an old man sitting 
on a fence rail watching the automobiles 
go by. Stopping to pass the time of 
day, the traveler said: 

“T never could stand living out here. 
You don’t see anything. You don't 
travel like I do. I’m going all the 
time.” 

The old man on the fence looked 
down at the stranger slowly and then 
he drawled: 

“T can’t see much difference in what 
I’m doing and what you’re doing. I 
sit on the fence and watch the autos 
go by, and you sit in your auto and 
watch the fences go by. It’s just the 
way you look at things.” 


* * * 


“And now, children,” inquired the 
Sunday School teacher, in a review of 
the day’s lesson, “who can tell me what 
we must do before we expect forgive- 
ness of sin?” 

There was a moment’s pause, and 
then little Wilbur made his logical con- 
tribution: “Well,” he said, “first we 
have got to sin.” 





FERTILIZER BORATES 
a“A NEW HIGH GRADE? product 


1—FERTILIZER BORATE, HIGH GRADE— 
a highly concentrated sodium borate ore concen- 
trate containing equivalent of 121% Borax. 


2— FERTILIZER BORATE—a sodium borate ore concentrate con- 
taining 93% Borax. 


Both offering economical sources of BORON for 
either addition to mixed fertilizer or for 
direct applications where required 


Each year larger and larger acreages of our cultivated lands show 
evidences of Boron deficiency which is reflected in reduced pro- 
duction and poorer quality of many field and fruit crops. Agricul- 
tural Stations and County Agents recognize such deficiencies and 
are continually making specific recommendations for Boron as a 
minor plant food element. 


Literature and Quotations on Request 


PACIFIC COAST BORAX CO. 


Division of Borax Consolidated, Limited 


51 Madison Ave., 2295 Lumber St., 510 W. 6th St., 
New York 10, N. Y. Chicago 16, Ill. Los Angeles 14, Calif. 


AGRICULTURAL OFFICES: 
P.O. Box 290, Beaver Dam, Wisc. @ First National Bank Bldg., Auburn, Ala. 











You will want this book 


DIAGNOSTIC TECHNIQUES 


Their Value and Use in Estimating the Fertility 


Chemical Methods for Assessing Soil 
Fertility 

by Michael Peech 
Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 
by Roger H. Bray 


Operation of a State Soil-Testing Serv- 
ice Laboratory 
by Ivan E. Miles and 
J. Fielding Reed 
Operation of an Industrial Service 
Laboratory for Analyzing Soil and Plant 


Samples 
by Jackson B. Hester 


Status of Soils and Nutritional Requirements of Crops 


HISTORICAL INTRODUCTION 


Firman E. Bear 


Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 
Specially priced at $2.00 per copy 


Copies can be obtained from: 






Plant-Tissue Tests as a Tool in Agro- 

nomic Research 
by Bert A. Krantz, W. L. 
and Leland F. Burkhart 


Nelson 


Plant Analysis—Methods and Interpre- 
tation of Results 


by Albert Ulrich 


Biological Methods of Determining Nu- 
trients in Soils 

by Silvere C. Vandecaveye 
Visual Symptoms of Malnutrition in 
Plants 

by James E. McMurtrey, Jr. 


AMERICAN POTASH INSTITUTE, Inc. 


1155 Sixteenth St., N.W. 


Washington 6, D. C. 


















































Nitrate tests can be made at the base of the leaf midrib without destroying the entire plant. 

This is an important consideration in making numerous tests on small experimental plots. 

The height of the plant at which nitrates are present as well as the intensity of the blue 
color gives an indication of the nitrate status of the plant. 


<a, inh 


Equipment used in a well-developed laboratory for soil analyses. 





FERTILIZERS 


V-C PASTURE FERTILIZERS help you to 
make your pastures pay you more. Well- 
managed and properly fertilized pastures 
often yield four to five times as much 
succulent, green, nutritious forage as the 
same land would yield without fertilizer. 


Early and liberal application of V-C Pas- 
ture Fertilizers helps grasses and legumes 
to make quick, vigorous growth rich in 
minerals, proteins, vitamins and other 
nutrients. Grazing this high-quality, ap- 
petizing, green forage, dairy cows in- 
crease milk production and meat animals 
put on valuable weight. 


The abundant use of V-C Pasture Ferti- 
lizers not only yields more and better 
grazing, it also furnishes many extra 
grazing days—spring, summer and fall. 
By producing extra yields of low-cost, 
high-quality green feed which animals 
can harvest, V-C Pasture Fertilizers save 
labor and greatly reduce expensive barn 
feeding. And the good ground cover of 
grasses and legumes protects your soil 
from erosion. 


Start now to make your pastures pay. 
See your V-C Agent. Place your order 
for V-C Pasture Fertilizers. 
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